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DISEASES OF THE 
NOSE AND THROAT 


(A Textbook for Students and Practitioners) 
By 


SIR ST. CLAIR THOMSON, M.D., F.R.C.P. Lond., F.R.C.S. England 
and V. E. NEGUS, M. S. Lond., F.R.C.S., England 


for Diesases of the Throat, Nose and Ear, Hospi- 


; Honorary 
Past President, fection of Larya- 


FIRST REVISION SINCE 1937 

This is the first revision since 1937 of an internationally famous text which 
gained its preeminent position by the clarity of its writing, its exhaustive cover- 

of the subject, the broad experience of its au ip, the stress placed on 
on ths of defense and re- 
pair which are so frequently overlooked. 

Greater alterations have been made than in any previous editions. Refer- 
j as complications of i tory processes princi 
of es da against infection by chemotherapy and antibiotics. Many colleagues — 
of Negus have reviewed and amended various sections in an attempt to secure ac- 
curacy and eliminate discrepancies. Many original illustrations have been re- 
placed now by artists as Marchant, McClarty 

and Stewart. 

Rewritten or heavily revi soba) mig waco Sg i Disease of the Naso- 
Pharynx; Treatment by Sulfonami Penicillin, iotherapy and Vitamins; 
(with ack. to Proetz); Acute Rhinitis; Sinus Infection 
in ; Laryngeal Paralysis; Neurological Diseases of the Larynx; Congenital 
Laryngeal Stenosis; Inflamma Diseases of the Lung; Acute Tracheo-bronchi- 
tis; end Passed 


The descriptions of various operations have been shifted from the end of the 
book to the appropriate sections where they belong. 


Probably no other modern work on diseases of the nose and throat is so 


990 Pages. 369 Figs. 13 Color Plates. 20 Radiographic 
and 11 other plates. 5th Edition. January, 1949. $16.00 


APPLETON-CENTURY-CROFTS, INC. 
35 West 32nd Street, New York I, New York 
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tal; Husterian Professor and Hunterian Bronze Medalist, Royal College of 
a of England; Corresponding Fellow, American 
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‘Addis is to be complimented on a mag- 
nificent job well done.” 


Gastroenterology 


“Clinical and therapeutic problems of 
glomerular nephritis are discussed 
clearly, simply, and expertly 
in this monograph.” 
U. S. Quarterly Book List 


by THOMAS ADDIS, M.D. 


“The book is culturally a classic because of its descriptions, i.e. of the intimacy necessary between 
physician and the patients study, the description of the process of arriving at a diagnosis (as con- 
trasted to the “scientific” method of looking at laboratory reports), of the philosophy of the care 
of the patient and because of the honesty that shines forth from every page. Here is no dogmatic 
preacher but a fellow physician trying to find the truth and trying to help you with your patients.” 


Clinical Medicine 


“Actually the book contains much more than the title suggests. It serves 4s a medium for pre- 
senting not only Addis’ often unorthodox views on Bright’s disease, but also his basic philosophy 
of medical practice at a time when accumulation of knowledge in diverse fields has rendered it 
more difficult for the individual physician to insure his patient the maximum available help.” 
... “This book is an important contribution which will reward the close attention of serious stu- 
dents of Bright's disease and should leave an imprint on thought and practice in the field.” 


Journal of the American Medical 


Association 


THE MACMILLAN COMPANY 


60 Fifth Ave., New York 11, N. Y. 


Please send me _. copies of GLOMERULAR NEPHRITIS 


ADDRESS 


Please Mention this Journal when writing to Advertisers 
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New (2nd) Edition — Just Ready 
Soffer - Diseases of the Adrenals 


By LOUIS J. SOFFER, M.D. 


Associate Attending Physician, The Mount Sinai Hospital, New York City ; 
Assistant Clinical Professor of Medicine, Columbia University. 


The nature and manifestations of endocrine 
disorders and the diagnostic procedures which 
facilitate their early recognition are given 
clearly and concisely in this useful book. The 
thoroughly revised and enlarged new (2nd) 
edition contains virtually all of the recent 
knowledge concerning the adrenals and pre- 
sents it clearly and concisely to clinicians and 
to students of endocrinology. 

Dr. Soffer has incorporated new studies on 
the physiology of the adrenal glands, labora- 
tory procedures for the diagnosis of adrenal 
cortical disease and new therapeutic measures 
in the treatment of Addisonian crisis and 
Cushing’s syndrome. 


Additional features of this well-balanced 
monograph include a detailed description of 
athogenic symptomatology and laboratory 
ndings in Addison’s disease, the newer meth- 
ods in the diagnosis of pheochromocytoma, 
an entire chapter on the adrenogenital syn- 
drome and full consideration of the relation- 
ship of the adrenals to all other glands of in- 
ternal secretion. 

This comprehensive, well-written book offers 
the precise biochemical techniques that are so 
helpful in revealing the true nature of the 
functions of these glands and which enable us 
- understand the diseases associated with 
them. 


New (2nd) Edition. 320 Pages. 45 Illustrations and 3 Plates in Color. $6.50. 


Washington Square 


LEA & FEBIGER 


Philadelphia 6, Pa. 


Dilaudid hydrochloride 


For pain in acute or hope- 
lessly chronic conditions 
when an opiate is required, 


try Dilaudid hydrochloride 


for quick relief. 
DOSE: 1/48 to 1/20 grain. 


In hypodermic and oral tablets, 
rectal suppositories and powder. 


@ Dilaudid HCI, dihyd HCl, requi 


Council 
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BILHUBER-KNOLL CORP. ORANGE, NEW JERSEY 
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LIPPINCOTT SELECTED PROFESSIONAL BOOKS 


ew approaches to the science of diagnosis 


Signs and Symptoms: Their Clinical Interpretation 
Edited by Cyrmt M. MacBrybeE, M.D., F.A.c.P., With 20 Contributing Authors 


This standard text and reference on applied clinical pathological physi- 
ology and basic diagnostic processes is unique in its approach to under- 
74 Illustrations, standing the manifestations of disease. It starts with the symptom and 
pan vam proceeds logically, as the practitioner must, toward the diagnosis. ‘Here 
in concentrated form is graduate education of high quality. The illustrations 
are excellent and adequately supplement the text . . .""—JOURNAL OF THE 
AMERICAN MEDICAL ASSOCIATION. 


439 Pages. 


Diagnosis in Daily Practice: 


An Office Routine Based on the Incidence of Disease 


By BENJAMIN V. WHITE, M.D. and CHARLES F. GESCHICKTER, M.D. 


Three essential steps in diagnosis are concisely presented in this book: 
08 Pegs. how to elicit important signs, simplify the procedure of differential 
— diagnosis and evaluate clinical findings through the use of pertinent data. 
A complete integration of the knowledge acquired in hospital training 
in diagnosis and its application to general practice. “‘The authors are to 
be congratulated for . . . the practical selectivity with which they have com- 
bined the ideas and ideals of the pathologist and the clinician into such a 
splendid volume.””—THe ConNEctTicuT STATE MEDICAL JOURNAL. 


‘Lippincott Books 


J. B. LIPPINCOTT COMPANY, East Washington Square, Philadelphia 5, Pa.. 
Enter my order and send me: () MacBryde, Signs & Symptoms, $12.00 
0 White & Geschickter, Diagnosis in Daily Practice, $15.00 
Cash enclosed 
Charge my account 


Address 
City, Zone, State 


| 
| 
| Name 
| 
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THOSE INDEFINITE 
SYMPTOMS... 


Chronic fatigue, lassitude, general malaise, 
nausea, sleeplessness, headache, lost appetite— 
may be but the indications of derangement of 
the body’s acid-base balance. [Illness lowers the 

alkali reserve and acidosis decreases the effectiveness of many drugs. 


lak 


A CARBONATED MULTI-BASE MINERAL WATER 


replenishes the principal alkalies of which the re- sulfonamides, penicillin, etc. is indicated and in 
serve is composed. Its palatability makes it the the acid-alkali rotation method of therapy in uri- 
easy answer to alkalization. Itservesasauseful ry infections. 

adjuvant in treatment when administration of the Kalak Water is available at all pharmacies. 


KALAK WATER CO. OF NEW YORK, INC. 
30 Rockefeller Plaza, New York 20, N. Y. 


Please Mention this Journal when writing to Advertisers 
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DGE! 


and 
started 
practice 


together.” 


“My 
CAMBRIDGE 
is time-tested.” 


accuracy 
is assured.” 


Records 

are a must 
in referred 

cases.” 


CAMBRIDGE 
never 

lets me 
down.” 


7 Acceptable Records 


Long Life 


Proven Value 


The “Simpli-Trol” Portable Model is contained in one 
case, 8” x 10” x 19”, and weighs only 30 Ibs. Mobile and 
Research Models are also available. Line operation from 
any electric outlet eliminates battery nui ce. All del 
may be arranged to record heart sounds, pulse, and 
electrocardiogram simultaneously. 


CAMBRIDGE INSTRUMENT CO., INC., 


The present day Cambridge Electrocardio- 
graph is the acme of simplicity and convenience. 
A CAMBRIDGE seems never to wear out. 
It is significant that today’s SIMPLI-TROL 
Portable Model and the many thirty-year-old 
models that are still in daily operation, pro- 
duce the same accurate records. 


The CAMBRIDGE has always been accurate, 
and dependable. Each improvement has been 
fully developed before it was incorporated in 
the instrument. When you, Doctor, buy a 
CAMBRIDGE you know that it is not an 
experimental model but a tried and proven 
scientific instrument. You can afford no less 
. nor can you buy more. 


Send for descriptive literature 


3715 Grand Central Terminal, New York 17 


Pioneer Manufacturers of the Electrocardiograph 


Chicago 12, 2400 W. Madison St. 


Philadelphia 4, 134 S$. 36th St. 


Cleveland 15, 1720 Euclid Ave. 


CAMBRIDGE ELECTROCARDIOGRAPH 


AND THE CAMBRIDGE ELECTROKYMOGRAPH, PLETHYSMOGRAPH, AMPLIFYING STETHOSCOPE, 
RESEARCH pH METER, BLOOD PRESSURE RECORDER, LINDEMANN ELECTROMETER, ETC. 


5 
What you get in a CAMBRIEE 
i ] Pr? 
>; 
f 
oy 
everything.” 
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These ‘picture-words’ represent a primitive classification of 
trimes used by early Babyloman and Egyptian physicians. 


centuries to perfect 
seconds to perform 


When Sumerian and Babylonian physicians, circa 4000 B.C., noted the 
varying colors and constitutions of the “water of the phallus,” they were 
probably not the first uroscopists in history. They were assuredly not the 
last, for fifty-odd centuries were to elapse before Fehling’s first paper on the 
copper reduction test for urine-sugar appeared in 1848. 

But centuries to perfect diagnostic procedures are condensed into seconds 
to perform the reliable Clinitest® method for urine-sugar levels. From start 
to finish, the test takes less than a minute. This tablet method is simplicity 
itself . . . readily learned by every diabetic patient. External heating is 
uniquely eliminated by the Clinitest procedure. Routine test interpretation 


is made easy. 


analysis 
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Medicine 
lives the legend of 
Hercules 


Contemporary Medicine accomplishes Herculean feats 
as a matter of daily routine... 


In 1880, within the memory of many stil! living, a diphtheria 
epidemic in the city of Chicago exacted the terrible toll of 291 
persons in each 100,000. Eleven years later in the same city, an 
outbreak of typhoid killed 172 in each 100,000. 

By 1944, however, the diphtheria and typhoid death rates in, 
Chicago had been reduced to one per million each. 


Contemporary Medicine is a story of progress 
achieved through cooperative effort . . . 


a story of enlightened teamwork on the 
part of the clinician, the research 
worker, and Pharmacy, as exemplified 

in the modern pharmaceutical laboratory. 


At Bristol Laboratories, we recognize the privilege 
of sharing in this cooperative effort. Success in 
discharging this trust is measured by the increasing 


thousands of physicians who specify Bristol. Bris tol 


LABORATORIES INC, 
SYRACUSE, NEW YORK 
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HOW TO DOIT 


Of course she wants to be thinner, healthier and prettier, but sticking to the diet you prescribe may 
become very difficult after a time. When scales show she is cheating, you might prescribe Desoxyn 
Hydrochloride to depress the appetite. Desoxyn may be used until a satisfactory weight is obtained, 
or new eating habits definitely established. e When not contraindicated, Desoxyn provides a 
simple, safe and effective curb for the appetite, and further aids in the therapeutic reducing 
program by producing a feeling of well-being and a desire for greater activity. A 2.5 mg. 
tablet two or three times a day before meals is usually enough in a reducing schedule. e In 
addition to prescription use in obesity, Desoxyn may be given in a wide variety of condi- 
tions where a stimulant for the central nervous system is required. Clinical tests show 
its effectiveness in smaller doses, with quicker onset, longer effect, fewer side-effects. 

For new literature, write to Appott Laporatories, Cuicaco, 


Desoxyn Hydrochloride 


(Methamphetamine Hydrochloride, Abbott) 


TABLETS: 25 mg. ond5 mg. 20 mg. per Auidounce AMPOULES: 20 mg. per ce. 


Please Mention this Journal when writing to Advertisers 
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4 


4. 


Healing of peptic ulcer must be followed by 
effective antacid maintenance therapy to 
prevent recurrence. This can be achieved 
conveniently with agreeable, easy-to-carry 
Creamalin Tablets and Capsules. 


Through sustained reduction of gastric 
acidity without the danger of alkalosis, 
nonabsorbable Creamalin provides 
reliable and safe antacid control for 
the ambulatory ulcer patient. 


TABLETS: Tins of 12, bottles of 50 and 200 
CAPSULES: Boxes of 24, bottles of 100 


Stans 
New 13,.N.Y. Winosor, Ont. 


Please Mention this Journal when writing to Advertisers 


(CREAMALIN, trademork reg. U. S. & Coneda 
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A THERAPY THAT EMBRACES 
IN THEIR NATIVE STATE 
THE ENTIRE ALKALOIDS 

OF STRAMONIUM 


STRAMONIUM PILLS 


(DAVIES ROSE) 


(Davies, Rose) 0.15 Gran 
M 
0.15 Gram (APPROX 
(appre. 2% grains) 2% GRAINS) 


These pills exhibit the Powdered dried 
leaf and flowering top of Datura — 
Monium. alkaloidally assayed and 
standardized, and therefore contain in 


each pill 0.375 mg. (1/170 grain) of the 


IN TH E alkaloids of stramonium, 
S EQ E LAE Sample for chnical test and Iteratur 
0 mailed upon request 

EPIDEMIC 
rmaceutical Manufacturers 


ENCEPH ALIS. Boston 18, Mass. U.S. 4. 


ay 
Yr 
PILLS 
Davies, Rose & Conti 
a ™ U.S.A 
« 
4 
a 
3 Please Mention this Journal when writing to Adverti 
a 


ANNALS OF INTERNAL MEDICINE 


different 


’ 


4 forms for 


requirements 


The ever-increasing life-expectancy for diabetic patients is 
bringing ever-increasing need for purified, potent and uni- 
form insulin. 


Rigidly standardized, Squibb Insulin is available in four 
forms—for short, intermediate or long action—to meet the 
individual requirements of different diabetic patients. 


INSULIN SQUIBB — 10 cc. vials (40, 80 & 100 units per cc.) 


PROTAMINE ZINC INSULIN SQUIBB 
10 cc. vials (40 & 80 units per cc.) 


GLOBIN INSULIN, WITH ZINC, SQUIBB 


10 cc. viols (80 units per cc.) 


INSULIN FROM ZINC INSULIN CRYSTALS SQUIBB 
10 cc. vials (40 & 80 units per cc.) 


INSULIN 
SQUIBB 


MANUFACTURING CHEMISTS TO THE MEDICAL PROFESSION SINCE 1858 
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The 
Long and Short 
of digitalis therapy! 


With Digitaline Nativelle, cardiotonic DIGITALIZATION 
influence usually becomes apparent 

within three hours. Full digitalization can 

be accomplished as rapidly as six hours 

—instead of in days! 


Only such effectiveness brings the patient 
the desired, quick relief of air hunger 

and discomfort —and with virtual freedom 
from side effects. The physician will welcome 
the ease of administration as well as the 
considerably greater accuracy ir. therapy. 


Simplicity of administration . . . 


RaPiD DIGITALIZATION . . . 1.2 mg. in equally 
divided doses of 0.6 mg. at three-hour intervals. 


MAINTENANCE . . . 0.1 or 0.2 mg. daily 
depending upon patient's response. 


CHANGE-OVER ...0.1 or 0.2 mg. of Digitaline 
Nativelle may advantageously replace 
present maintenance dosage of 0.1 gm. or 
0.2 gm. of whole leaf. 


Current references and comprehensive brochure 
“Management of the Failing Heart” available 
on request. Also, if you wish, we will send 

DIGITALIZATION a full digitalizing dose. Simply address 
Research Division, Varick Pharmacal Company, 
75 Varick Street, New York 13. N. Y. 


Digitaline Nativelle 


... active glycoside of digitalis purpurea (digitoxin) 


Please Mention this Journal when writing to Advertisers 
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anging from PZI 


When protamine zinc insulin treatment is 
complicated by post-prandial hyperglycemia, 
nocturnal insulin reaction, protamine sensitivity, 
or other difficulties, a change to Globin Insulin 
often results in the desired improvement. The 
change is achieved in three steps: 


1. THE INITIAL CHANGE-OVER DOSAGE: The first 
day, 30 minutes or more before breakfast, give 
a single dose of Globin Insulin, equal to 1 the 
total previous daily dose of protamine zinc 
insulin or of protamine zinc insulin combined 
with regular insulin. The next day, dose may 
be increased to 24 former total. 


2. ADJUSTMENT TO 24-HOUR CONTROL: Gradually 
adjust the Globin Insulin dosage to provide 
24-hour control as evidenced by a fasting blood 
sugar level of less than 150 mgm. or sugar-free 
urine in the fasting sample. 


12) BURROUGHS WELLCOME & CO. (U.S.A) INC. 9 & II EAST 41ST 


to 
BIN INSULIN 


1.3 


3. ADJUSTMENT OF DIET: Simultaneously adjust 
carbohydrate distribution of diet to balance 
insulin activity; initially 2/10, 4/10 and 4/10. 
Any midafternoon hypoglycemia may usually 
be offset by 10 to 20 grams carbohydrate at 
3 to 4 p.m. Base final carbohydrate adjustment 
on fractional urinalyses. 

Most mild and many moderately severe cases 
may be controlled by one daily injection ef ‘Well- 
come’ Globin Insulin with Zinc. Vials of 10 cce.; 
40 and 80 units per cc. Developed in The Well- 
come Research Laboratories, Tuckahoe, New 
York. U.S. Pat. 2,161,198. Literature on request. 


‘Wellcome’ Trademark Registered 


WITH ZINC 


"WELLCOME’ 


Globin 


STREET, NEW YORK 17, N.Y. 
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an 


the only salt substitute that 
tastes exactly like salt 


westsal is a joy to patients on 

low-salt (sodium) diets. 

It’s the only salt substitute 

that makes food taste exactly 

as if seasoned with salt. No bitter, 

no disagreeable taste. Used freely at the table—in 

cooking and baking. @ Sodium-free, safe, convenient, westsal 

assures eating without cheating, a minimum intake of harmful 
sodium, better nourishment, and grateful, happier, patients in... 


congestive heart failure e hypertension e toxemias of pregnancy 


westsal is a solution of 
lithium chloride with small 
send for amounts of —_ acid and 
: tassium iodide (iodizing 
tasting traces). Bottles of 214 oz. 


samples 
P WESTWOOD PHARMACEUTICALS, Dept. A! @ 468 Dewitt St., Buffalo 13, N.Y. 
division of Foster: Milburn Co. 
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Solve the Protein Taste Problem with... 


EIN SUPPLE 
WITH VITAMINS AND MINERALS 


Paistable high protein food that hes beer 
Ond minerals. When mixed 
Whole or skim milk, Meritene supplies ove" 
protein per quart os well 
“taming ond minerals. 
onde 
Goily intake of 3 ounces of Meritene 
“Portions of the minimum daily odvtt 
Vitamin A, Thiamine (B:), f 
tron, Calcium, Phosphorus ond ove! 
4 Vitamin Cl. During pregnoncy one 
Won end over the Colcium ond 
Milk Solids, MOM 


Ascorbic Acid, Fish Liver Ow 
Thiamine My drochioride 


More, 
PLAIN FLAVOR 


Duan 
v 


Digtenc 


MERITENE tastes so good that patients really enjoy taking it. 
Just 3 ounces of MERITENE, mixed with milk, will provide over 
50 extra grams of whole protein in your patient's daily diet. 
MERITENE is available in one-pound cans, plain or chocolate 
flavor, at only $1.65 per pound. 


THE DIETENE COMPANY 


518 FIFTH AVENUE SOUTH, MINNEAPOLIS 15, MINNESOTA 


THE DIETENE COMPANY DEPT. M119 
518 FIFTH AVENUE SOUTH, MINNEAPOLIS 15, MINNESOTA 
Please send me a free sample of MERITENE, the fortified whole-protein 


FOODS AND 
supplement, and descriptive literature. 


NUTRITION 
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THE DIRECT. 4 


BY THIS COMBINATION | 


oF ELECTROCARDIOGRAPH 


 Moderu simplified design 
A background of experience 


Complete service by the maker 
SANBORN COMPANY 


CAMBRIDGE 39, MASSACHUSETTS: 
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alwial medication 


White’s Cod Liver Oil Concentrate Liquid provides potent, 
antirachitic, natural vitamins A and D. Each two drops is 
equivalent, in vitamin content, to one teaspoonful of cod 
liver oil,* containing 312 units of vitamin D wholly derived 
from cod liver oil, and 3,120 units of vitamin A, supplied by 
cod liver oil concentrate adjusted and standardized with 
fish liver oils. 


ECONOMICAL. Cost-to-patient—about a penny a day for 
antirachitic protection of average infant. In convenient, 
palatable Liquid form—dropper administration... 


Also available in pleasant-tasting Tablets and higher po- 
tency Capsules. White Laboratories, Inc., Pharmaceutical 
Manufacturers, Newark 7, N. J. 


One of White’s Integrated Pediatric Vitamin Formulas 


*U.S. P. Minimum Requirements 
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CAMP SUPPORTS for the LOW BACK 


Discussing the general 
treatment of low back 
pain in a recent article, 
an orthopedic surgeon* 
comments on supports 
(among other items) as 
follows: “The second 
remedy tried by time is 
further rest provided by 
support after the patient 
gets out of bed. Various 
corsets, braces, and casts 
have been used and the 
one criterion is that they 
be well fitted and do the 
work intended.” 


The Camp lumbosacral support (illustrated) fits down over the gluteal 
region and restricts the motion of the pelvic and lumbar joints. The 
lower adjustment following about the major portion of the pelvic girdle 
is a prime factor in relieving the weight-bearing joints of the lower spine. 


The support lends itself readily to reinforcement with the Camp spinal 
brace (illustrated). The brace is made of spring steel and comes in 
varying lengths — twelve, fourteen, sixteen, and eighteen inch lengths. 
Aluminum uprights and pads are also provided by Camp for reinforce- 
ment of orthopedic supports. 


Camp fitters are trained and supervised by nurses and instructors. 


*Hugh T. Jones, M.D. 

Low Back Pain from the Orthopedic Stand point 
California Medicine 

Vol. 68, February, 1948 


S. H. CAMP and COMPANY «+ JACKSON, MICHIGAN 
World's Largest Manufacturers of Scientific Supports 
Offices in New York * Chicago * Windsor, Ontario * London, England 
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Clinically approved 


Today, there is a wealth of clinical evidence supporting 
the use of Meonine as a supplement to the protein-rich 
diet usually prescribed for liver damage associated with 
malnutrition, pregnancy, allergy, certain chemical poi- 
sons, and alcoholism. 
Typical of this evidence is a Beams-Endicott pa- 
per*. The authors reported that a methionine sup- 
plement seemed to cause regeneration of the liver 
parenchyma in cirrhotic patients, irrespective of 
the amount of protein and vitamins in the diet. 
Complete bibliography on request. Meonine is 
supplied in 0.5 gram tablets. Wyeth, Phila., Pa. 
*Beams, A. J., and Endicott, E. T., Histologic changes 


in the livers of patients with cirrhosis treated with 
methionine, Gastroenterology 9:718-735 (Dec.) 1947. 


for liver damage 


(di-Methionine Wyeth) 


Wyeth 


R) 
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PROTOPLEA 


Whole Mined Protein plus Whole Liver and Yeast 


PROVED 
BIOLOGICALLY 
SUPERIOR 


to casein and dried skim milk, 
recognized as standards in 
protein nutrition—demonstrat- 
ed in growth studies conducted 
by an independent, accredited 
laboratory. 


PROTOPLEX® provides all the essential and nonessential amino 
acids os present in casein, lactalbumin, primary dried yeast 
U.S.P., and desiccated whole liver. Relotively solt- and fot-free. 


Delicioud — taten ike cereal...may 


also be incorporated in cakes, biscuits, 
and waffle batters. 


Excellent Tolerance — An extra 


50 to 100 grams of protein daily easily 
administered. 


SUPPLIED: In 1-lb. packages, available 
through your local pharmacist. 


“Exclusive trodemork of Wolker Vitamin Products, Inc. 


Yavher VITAMIN PRODUCTS, INC., MOUNT VERNON, WN. Y. 


ie Please Mention this Journal when writing to Advertisers 


20 

; 

: 


ANNALS OF INTERNAL MEDICINE 


digitalization 


Digoxin helps make digitalization precise and 
predictable for it affords the advantages of a 
pure drug of constant, unchanging potency, thus 
allowing more accurate administration than is 
possible with crude digitalis preparations as- 
sayed in biological units. 

Unvarying in its substance and potency, 
Digoxin maintains a desirable intermediate 
position among the rapidly acting glyco- FOR INTRAVENOUS USE: 
sides. Rapid uniform absorption provides a ‘Wellcome brand Digoxin 
means of slow or swift digitalization orally Injection, 0.5 mgm. (gr. 1/130 
as well as parenterally. Rapid elimination opprox.) in I cc. 
minimizes possible toxic effects. Bones of 12 end 160 empul. 

The average digitalized patient on a main- *Formerly known os ‘Hypoloid’ 
tenance dose of 1' to 3 grains of whole leaf 
digitalis per day may be switched to mainte- 
nance with Digoxin with an initial trial daily 
dose of 0.5 mg. (2 ‘Tabloid’ Digoxin) and ad- 
justed subsequently in 


accord with his needs. bo j re Xi hy 


bal a crystalline glycoside of digitalis lanata 
BURROUGHS WELLCOME & CO. (U.S.A.) INC. 9 & II EAST 41ST STREET, NEW YORK 17 


ORAL PREPARATIONS: 


‘Tabloid’ brand Digoxin, 
0.25 mgm. (gr. 1/260 approx.) 
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Antibiotic therapy is greatly simplified when 
C.S.C. Crystalline Procaine Penicillin G in Pea- 
nut Oil with aluminum monostearate is pre- 
cribed. A single 1 cc. injection (300,000 units) 
produces therapeutic blood levels for 96 hours it 
over 90% of patients, and for 48 hours in all patients. 
For certainty of therapy, this preparation need 
not be given, as a rule, more often than once 
every other day. 

Crystalline Procaine Penicillin G in Peanut 
Oil-C.S.C. contains 300,000 units of micronized 
procaine penicillin per cc., together with 2% 
aluminum monostearate for producing a thixo- 
tropic suspension. This outstanding penicillin 
preparation is free flowing and requires no re- 
frigeration. It is indicated in the treatment of 
most infectious diseases amenable to penicillin 
therapy. 

Available at all pharmacies in economical 
10 cc. size rubber-stoppered vials (300,000 units 
per cc.), and in 1 cc. size (300,000 units) glass 
cartridges for use in the C.S.C. Disposable and 
Permanent Syringes. 


96-HOUR 
CRYSTALLINE PROCAINE PENICILLIN G 


IN PEANUT OIL 


WITH 2% ALUMINUM MONOSTEARATE 
A DIVISION OF COMMERCIAL SOLVENTS CORPORATION, 17 EAST 42ND STREET, NEW YORK 17, NEW YORK 
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syphilotherapy 


“Therefore, more than in any other disease, it is neces- 
sary in the treatment of an individual patient with 
. syphilis to follow a therapeutic regimen which, after 
long-term study in large series of patients, has been 
established as satisfactory for the particular type of 


syphilis under consideration.”* 


MAPHARSEN 


an aventcal of « tn the healment of syphilis 


long-term study 
More than a decade of clinical evaluation. 


large series of patients 
Over two hundred million injections already admin- 
istered. 


satisfactory 

High therapeutic effectiveness with notable safety 
in causing disappearance of spirochetes, healing of 
lesions and reversal of seropositivity in a large per- 
centage of cases. 

MAPHARSEN (oxophenarsine hydrochloride, P. D. & Co.) is 
supplied in single dose ampoules of 0.04 Gm. and 0.06 Gm., 
boxes of 10, and in multiple dose ampoules of 0.6 Gm. in boxes 


of 10. 


*Cecil, R. A.: A Textbook of Medicine. Philadelphia, W. B. Saunders Co., 
1947, p. 376. 
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A Palatable for inhalation treatment 
Choline... of STATUS ASTHMA 


syrup CHOLINE | 
Tue I.E.C. NeBuLIzer 


Representing Choline Dihydrogen converts bronchodilators in aqueous 

Citrate 257% W/V solution into a mist of microscopic- 

size particles for inhalation. Imme- 

Your specification “Syrup Choline diate and effective penetration of the 

(Flint)” is your assurance of a stable, aerosol to the affected area affords 

palatable product that encourages full quick relief of the characteristic feel- 

patient acceptance and cooperation. ing of constriction and suffocation. 

| The I.E.C. Nebulizer is simple to use 

involving only the normal respiratory 
cycle without forced inhalation. 


Choline therapy is assuming an in- 
creasingly important role in the 
management of hepatic conditions 
related to dietary deficiencies, alco- References: A. L. Barach, M.D., N. Y. Siate 
holism, sulfonamide administration, J.Medicine, Vol. 46, No. 9, May 1, 1946. 
T. R. ot, Jr., M.D., E. H. Quimby, 
fatty livers associated with toxemias Se.D., A. L. Barach. M.D., Amer.J.Medical 
and infections. Sciences, 214, 585-592, December 1947. 


Each teaspoonful of Syrup Choline PHYSICIAN’S TRIAL OFFER 


Dihydrogen Citrate (Flint) presents Al your request we would be pleased to send 
aati ape Dihydrogen Citrate. | you the L.E.C. Nebulizer for a 30 day trial. 
Supplied in pint and gallon bottles. This offer is subject to withdrawal without 
nolice. 

“A 4 > 
COUNCIL - ACCEPTED Write PrRoFEssIONAL SERVICE 
CHOLINE PRODUCT —" DEPARTMENT FOR LITERATURE 
orn TRIAL OFFER 


For your copy of “The Present Status of Choline : 


Therapy in Liver Dysfunction” write: ihalational bquspment Company Inc 


FLINT, EATON & COMPANY | 248 East 119th Street + New York 35, W. Y. 
DECATUR, ILLINOIS 
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even after 40), a woman’s work is never done... 


Dishes, dustpans, a thousand details...the three 
“d’s’’ of household drudgery...are challenge enough 
at any age, but a stack of dinner dishes can look moun- 
tain high to the woman in the menopause. This is a disquiet- 
ing aspect of the daily life of such patients that physicians 

can bring into proper perspective with “Premarin.” 
“Premarin” therapy, it has been found, has in it a certain “plus” 
that produces a sense of well-being in most women. “Premarin” 
quickly relieves the symptoms of the menopouse. It is orally active, 


and is rapidly absorbed from the intestine. 


ee 99 
While sodium estrone sulfate is the principal i | | 
estrogen in “Premarin,” other equine estro i | 
gens.. estradiol, equilin equilenin hippuiin | 
...are probably also present in varying | | aN 
omounts as water soluble conjugates 


ESTROGENIC SUBSTANCES (WATER SOLUBLE) 
also known aos CONJUGATED ESTROGENS (equine) 


Ayerst, McKenna & Harrison Limited 22 fas! 40th Street, New York 16, New York 
4901 
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R: only 2 or 3 drops 


HIGHLY POTENT: 


BLAND, NON-IRRITATING: 


RIVINE 0.05% 


a distinguished nasal 
vasoconstrictor 


Prompt, complete relief from nasal congestion and 
hypersecretion usually results from only 2 or 3 drops of 
Privine hydrochloride 0.05°¢. Each application pro- 
vides 2 to 6 hours of nasal comfort. 

Privine is prepared in an isotonic aqueous solution buff- 
ered to a pH of 6.2 to 6.3. Artificial differences in 
osmotic pressure between solution and epithelium are 
avoided. Thus, stinging and burning usually are absent. 


Privine is generally free of systemic effect. The occa- 
sional sedative effect that may be noted in infants and 
young children is usually due to gross overdosage. 
Since there is virtually no central nervous stimulation, 
Privine may be applied before retiring with no re- 
sultant interference with restful sleep. 


PRivINE: 0.05% in 1-ounce dropper bottles and 1-pint bottles; 
0.1% strength reserved for office procedures, in 1-pint bottles only. 


Cib 
l a PHARMACEUTICAL PRODUCTS, INC., SUMMIT, NEW JERSEY 


PRIVINE (brand of naphazoline)—Trade Mark Reg. U. S. Pat. Off. 2/1424M 
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LATEST VITAMIN FACTS 


These six Merck Vitamin Reviews PARTIAL INDEX OF CONTENTS 

are yours for the asking while 

the editions last. These concise 

reviews contain up-to-date, au- 4 

thoritative facts and can be most ws 

useful for quick reference. Please * Distribution in foods. 


¢ Factors that produce avitaminosis. 
Signs and symptoms of deficiency. 
Daily requirements and dosages. 


address requests for copies to Methceds of administration. 
Merck & Co., Inc., Rahway, N. J. Clinical use in specific conditions. 


MERCK 
VITAMINS 


| 


MERCK & CO., Inc. Manufacturing Chemists RAHWAY, N. Jd. 
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SULFAMERAZINE, a monomethy! salt of sulfapyrimi- sulfonamides in treatment of bacterial infections 
dine developed by Sharp & Dohme research, offers due to pneumococci, hemolytic streptococci, men- 
distinct clinical advantages over other systemic ingococci, and gonococci: 


SULFAMERAZINE combats infection with approxi- 
mately one-half the usual total dosage of sul- 


fadiazine or sulfathiazole. 


SULFAMERAZINE also maintains effective concen. 
trations in blood and tissues in smaller and less 


frequent doses than sulfadiazine or sulfathiazole. 


SULFAMERAZINE is more rapidly and completely 
absorbed from the gastrointestinal tract than 


sulfadiazine or sulfathiazole. 


Experience has shown that SULFAMERAZINE is 
less toxic than sulfathiazole and slightly less 


toxic than sulfadiazine. 


Supplied in 0.5-Gm. tablets, for oral administra- 5-Gm. vials of sterile powder and in 50-cc. ampuls 
flon, in bottles of 100, 500, and 1,000; also in of a 6% solution. SULFAMERAZINE chemical reagent 
'4-pound packages of powder. Sovtum SULFAMERA- for laboratory use, is supplied in 1-Gm. vials. 
ziNE, for intravenous administration, is supplied in Sharp & Dohme, Philadelphia 1, Pa. 
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OUR CHANGING VIEWPOINT ABOUT CONGESTIVE 
FAILURE * 


By Isaac Starr, Philadelphia, Pennsylvania 


INTRODUCTION 


My old friend “Pete” Abbott, whose untimely death at the height of his 
powers at the age of 41 was one of the tragedies of American Medicine, used 
to say that there should be three kinds of scientific papers. In the first the 
author recounted new facts as he had observed them and drew appropriate 
conclusions. Papers of this type fill the American medical literature. In 
the second the author reviewed the literature and this type is also common. 
But Abbott was conscious of the lack of papers of a third type that he con- 
sidered equally desirable, a type in which the primary interest is in ideas 
rather than in facts, and in which the author marshals the evidence which 
leads him to these beliefs. Papers of this kind are rare in the American 
literature. Perhaps this is what a most discerning critic, Professor Krogh 
of Copenhagen, had in mind when he wrote, after visiting this country in 
1946; “There is, as I have had occasion to observe, practically no possibility 
of getting a fairly large, closely reasoned paper published in the United 
States.” 

This presentation is emphatically of the third type; I have no new facts 
to offer for your consideration and I do not intend to review the literature at 
length. But my ideas about congestive heart failure have been changing. 
The faith of my fathers, by which I facetiously mean the body of belief about 
congestive failure taught me in the medical school, has been lost to me, and 
I can subscribe to it no longer. As doctors must have a system of beliefs 
if they are to treat their patients logically I am struggling for a new credo, 
and not altogether satisfied with it. But doctors with patients before 
them, unlike those engaged in pure science, are constantly being forced to 
come to an immediate decision, and before we can act thoughtfully and 
logically, a conception of what is really wrong with the patient is essential. 


o.. Read at the San Francisco meeting of the American College of Physicians, April 21, 


Copyright, 1949, by The American College of Physicians 
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So, without further ado, I will tell you why I can hold the older conceptions 
no longer, and of my struggles to reach a new viewpoint. And let me say 
at once that as my views changed they have become more hopeful. Our 
failures of therapy in the past may well have been due to misunderstanding 
of the true nature of the process. Our therapeutic efforts today are much 
more successful than they were 20 years ago. If we keep our wits about 
us, and are not afraid of novel ideas and hard thinking, I do not doubt that 
we will do even better in the near future. 

Congestive heart failure is a complex of symptoms and signs which are 
so familiar that it needs no description to an audience such as this one. The 
subject could be approached from a number of viewpoints. To those of the 
descriptive school, heart failure is a group of symptoms and signs; to those 
of the pathological school, the interest is in the findings at necropsy. But 
I do not propose to dwell on these viewpoints here, as | myself belong to a 
new school which is arising and which might well be called the physiological 
school. I look on heart failure as a physiological process gone wrong and | 
propose that we consider it from this viewpoint. 

Let us concentrate our attention on the cardinal feature which gives the 
condition its name, the congestion of the greater veins. The veins stand out, 
swollen with blood and the increased pressure within them can be recognized 
by palpation alone and measured accurately by any of several methods. The 
purpose of this lecture is to try to answer several simple questions about this 
venous congestion, such as: where does the extra blood which over-fills the 
veins come from, what raises the venous pressure, and especially, what is 
the relation of this venous congestion to cardiac function? People have 
been asking these questions for many years so let us start by examining the 
views held by our predecessors. 

One of the oldest and most popular explanations is generally known as 
the “Dam and Stream Analogy.” Described by James Hope in 1842," the 
Dam and Stream was pictured in Wenckebach’s book * published in 1937, so 
the view still underlies the thinking of countless doctors. The blood in the 
great veins is likened to a pond before a dam in a flowing stream. The 
heart is thought of as a pump to lift water over the dam. If the heart 
weakens more water runs into the pond than is pumped out and the pond’s 
level rises. 

A second classic experiment was that of Cohnheim,’ who injected oil into 
the pericardial sac of dogs to handicap the heart, and found that the venous 
pressure rose. 

A third important factor in forming medical opinion was the behavior 
of the simplest form of a circulation schema,‘ like that illustrated in figure 1. 
In such a schema if, after pumping hard, one pumps more weakly, the venous 
pressure rises. 

The fourth factor was the behavior of the Starling heart-lung prepara- 
tion,” in which these organs were isolated from the rest of the animal in such 
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a fashion that the heart would continue to beat for hours, pumping blood past 
a resistance into a reservoir from which it flowed down to the heart once 
more. In this preparation as the heart weakens, the pressure in the veins 
next to the heart, or rather in the tubing which represents them, rises. 

The results of these experiments were judged to be concordant and from 
them was derived a viewpoint so widely held that I always think of it as the 
classic view. It may be briefly stated thus: A weakening heart is unable to 
pump the blood from the veins to the arteries in sufficient amount, therefore 


Fic. 1. The simplest form of circulation schema. a. First let us study its behavior as 
shown. Before the pump is started a pressure of 10 mm. exists throughout the system, this 
is the static pressure. When one pumps hard the pressures become A = 120, V=4. When 
one pumps weakly, the pressures become A=70, V =8. Increasing the resistance at the 
pinchcock increases arterial pressure but always diminishes venous pressure simultaneously, 
decreasing resistance has the opposite effect. Increased venous pressure together with a 
maintained arterial pressure cannot be brought about by either weakening the pump, chang- 
ing the resistance or any combination of the two. b. Let us now inject more water into the 
system. This lodges chiefly in the most distensible parts, that is, the “veins.” The static 
pressure is now 20 mm. After beginning to pump A=120, V=15. Increased venous 
pressure in the presence of a normal arterial pressure is now attained. 


more blood runs into the veins than is pumped out, so the veins become con- 
gested and the pressure in them rises. This view has an important corollary : 
The height of venous pressure is a measure of cardiac strength and weak- 
ness, for there was thought to be a direct mechanical relation between 
the two. Many, probably the majority of doctors, hold this view today. I 
was taught it with great confidence but I must warn you now that I can hold 
it no longer. 

All this reasoning was done before methods for measuring cardiac output 
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were available and when these were first applied to the problem discrepancies 
were soon encountered. The classic view led to the expectation that when 
the veins were congested the cardiac output would be below normal. And, 
indeed, on the average this was found to be true.* But there were many dis- 
crepancies in individual cases; some cases in congestive failure had cardiac 
outputs estimated to be above normal, and there were many cases of coronary 
heart disease, hypothyroidism and other conditions which had extremely 
low cardiac outputs but no venous congestion. Therefore, students of this 
subject could hold to the classic view only by doubting the accuracy of the 
estimation of cardiac output, a position that became more and more difficult 
as these methods were improved ; or they could seek for a new theory of con- 
gestive failure. Two suggestions can be mentioned at this point; the first 
view, backed especially by Harrison,* sought to explain congestion with a 
normal circulation by regarding congestive failure as due, not to a diminished 
cardiac output, but to a disproportion between the strength of the two sides 
of the heart, peripheral venous congestion being attributed to right heart 
failure, pulmonary congestion to left heart failure. I cannot support this 
view myself for reasons which will appear later. The second view was put 
forward by Altschule’; it considered congestive failure to be due to a dis- 
proportion between the cardiac output and the metabolic demand for oxygen, 
and emphasized that congestion with a normal cardiac output occurred when 
the metabolic rate was elevated. Later work** has shown that this is some- 
times, but by no means always, true. So, not satisfied by these explanations 
I was attracted into the field, but before I recount the results of my own 
studies, let me criticize briefly the evidence which led to the classic viewpoint. 

In the Dam and Stream Analogy there is no circulation, a source of power 
up-stream is assumed. A closer, though still very imperfect analogy is se- 
cured by turning the pump up-stream so that its output flows into the pond 
again, its only source of supply. Under these circumstances one sees at a 
glance that the rate of pumping would have no effect whatever on the water 
level of the pond. 

In Cohnheim’s experiment * of cardiac tamponade the venous pressure 
rose but the arterial pressure fell. This difference from clinical congestive 
failure did not attract attention because it was universally believed that the 
arterial pressure fell in clinical congestive failure until about 1905 when the 
blood pressure was first measured in this condition. But in Landis’ some- 
what similar experiments,*° arterial blood pressure was maintained, and I do 
not coubt this would be a profitable field for further exploration. 

In the heart-lung preparation, the venous pressure is dependent on the 
height of the reservoir. When the heart weakens and stops, its filling 
pressure must rise to equal the reservoir height. And because the operator 
keeps the reservoir full, adequate cardiac filling is assured. But there is no 
assurance of adequate cardiac filling in the intact animal, nor is there any 
mechanism to support venous pressure as the open reservoir does. 
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To me, therefore, there was nothing compelling in the evidence which had 
been offered to support the classic viewpoint. And, as certain clinical ob- 
servations had made me doubtful of its correctness, I determined to study 
the subject. As a beginning it seemed wise to study a mechanical model 
to assure myself that I had a grasp on the purely mechanical factors. There- 
fore, with the help of Rawson, a model was designed ** whose pumps behaved 
in accordance with Starling’s law of the heart, and which had both a systemic 
and a pulmonary circulation. Let me describe its behavior, as simply as I 
can, and let us ask ourselves what alterations in its behavior will cause it to 
simulate the pressures found in congestive failure. 

First let us consider the volume changes of the blood which congests the 
veins, and ask ourselves where this extra venous blood comes from. The 
model shows that more than one factor may be at work, and not all the 
factors are concerned with the heart. We have: 


I. Factors dependent on the heart 


a. When the pumps are weakened and the circulation slows, the blood 
which congests the veins comes from the arteries. 

b. When one pump is weakened relative to the other but the circula- 
tion maintained, the circuit before the weakened heart gains blood 
from the other circulation. In these two examples the transfer of 
blood is caused by a change in cardiac function, so I think of them 
as the cardiac factors in the production of venous congestion. 


II. Factors independent of cardiac strength or weakness. 


a. If peripheral resistance is diminished by loosening the pinchcock, 
the veins are congested with blood from the arterial side. 

b. If vessels of part of the circulation are compressed from without, 
blood is driven out of the narrowed parts into the more distensible 
places, that is into the veins. 

c. If the vessels, other than the veins, should actively constrict, the 
effect would be the same as b, to drive fluid from the narro-ved 
vessels into the distensible veins. 

d. When extra fluid is injected from without it collects chiefly in 
the most distensible parts, that is in the veins. 


Certainly it is easy to demonstrate in a model that the veins may become 
congested, irrespective of the condition of the heart, which might be beating 
strongly, weakly or not at all, and so we have extra-cardiac factors in the 
production of congestion. These factors have been summarized in table 1. 


Taste I 
Factors in the Production of Peripheral Venous Congestion 


I. Cardiac 


a. Diminished Output—The excess venous blood comes from the arterial side. 
b. Weakening Right Side—The excess venous blood comes from the pulmonary vessels. 
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II. Non-cardiac 

a. Decreased Peripheral Resistance—Blood transferred to veins from the arterial side. 

b. Pressure on Vessels from Without—Blood transferred to the veins from the com- 

pressed vessels. 

c. Active Constriction of V essels—Blood transferred to veins from the constricted vessels 

d. Increased Blood V olume—The excess blood accumulates chiefly in the most distensible 

vessels, i.e. in the veins. 

When venous congestion is produced by the last three extra-cardiac fac- 
tors, it is associated with an increase in the static pressure, a term with which 
clinicians are usually unfamiliar. The conception behind it I wish to em- 
phasize. The static pressure is the pressure which would exist throughout 
any circulation when the pump is not working. When one starts the pump 
of a circulation schema the arterial pressure goes above, the venous below 
the static pressure. Thus an increase in static pressure raises pressures all 
around the circulation but this increase is most conspicuous where the pres- 
sures are lowest, that is in the veins. 

Much of this presentation will be a discussion of the relative weight of 
these cardiac and extra-cardiac factors in various clinical conditions. 

Now let us examine the pressure changes when the pump is weakened. 
In a simple mechanical model (figure 1), when one, afier pumping vigorously, 
pumps more weakly, the pressure in the veins rises, as has long been known. 
But the pressure in the arteries falls simultaneously and so the pressures that 
result are not like those of congestive failure as we see it in the clinic, for in 
these cases the venous pressure is elevated but arterial pressure is maintained. 


Attempts to reproduce this combination in a schema by weakening the pump, 
altering the peripheral resistance, or by any combination of both, all fail; any 
change which puts venous pressure up, puts arterial pressure down and vice 


versa. 

To produce the pressure pattern found in clinical congestive failure one 
must alter the pressure of the system at rest, the static pressure. This can be 
readily done by injecting more fluid into the system. Then by starting the 
pumps we can readily secure the combination sought, a high venous pressure 
and a normal arterial pressure, as we see so often in the clinic. Raising the 
static pressure by pressing on the tubing from without accomplishes the same 
effect. 

One is, therefore, unable to reproduce the pressure relations of clinical 
congestive failure by weakening the “heart,’’ but one does it readily by in- 
jecting fluid from without, or by “vasoconstriction.” So the results of these 
experiments point away from the heart and towards other factors in the 
circulation as the most important cause of venous congestion. These leads 
were followed up in animal experiments. 


ANIMAL EXPERIMENTS 


Although it was well known that the venous pressure of the heart-lung 
preparation rose as the heart weakened I could find no record that the 
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crucial experiment had been done in the intact animal, and while my ex- 
perience with the schema was fresh in my mind, an observation, made during 
an experiment designed for another purpose, made me resolve to undertake 
a direct attack. In order to produce abnormalities of form of the ballisto- 
cardiograph by directly damaging the heart, I had prepared anesthetized dogs 
with the chest open, and attacked the right ventricular wall with a cautery 
until I had almost completely destroyed it; and I was no little surprised to 
find that only a negligible rise in venous pressure accompanied the maximum 
damage to the right heart that I knew how to inflict. Therefore the aim 
of this experiment was changed and it was repeated on other animals by 
Meade, Jeffers and myself.**? Also, aftér losing many animals, we produced 
as large an infarct in the right heart of a dog as permitted recovery, and 
followed the venous pressure for 12 weeks without finding any elevation. 
The onset of war cut short our experiments but this unexpected result 
attracted other investigators into the field. In an experiment much similar 
to ours, Bakos '* obtained the same results. In a series of experiments, re- 
ported as yet only in abstract, Smith and Roos *’ were unable to produce 


venous congestion in 5 dogs by coronary ligations or widespread coronary 
embolism with potato starch, but when they first increased blood volume by 
transfusion, similar cardiac damage resulted in elevated venous pressure and 
dilatation of the heart with other signs of acute heart failure. Landis et al." 
damaged the heart by ligature of coronary vessels and by inducing auricular 
fibrillation without producing a rise of venous pressures higher than controls 


when the animals were at rest. However, when they were exercised by 
electrical muscular stimulation the venous pressure of the “cardiac” animals 
was higher than that of the controls but, unlike patients with congestive 
failure, as soon as exercise had ceased the venous pressure fell to normal 
levels once more. 

Landis et al.’ also tried cardiac tamponade and the results came close to 
what we see in the clinic in cases of constrictive pericarditis. In these 
experiments the venous pressure rose, as indeed it must if life is to continue, 
for blood must be forced into the compressed heart against unusual resistance. 
The relation of these results to clinical congestive failure is not clear to me. 

Therefore, it appears that congestion of the veins has not yet been re- 
produced by direct damage to the heart alone in resting animal preparations 
although it has by tamponade. Perhaps one should not say it cannot be 
produced by damaging the heart, but an attempt to produce it by other 
methods was plainly indicated. 

As clinical congestive failure could be simulated in the model by injecting 
fluid into the circulation, I tried intravenous injections in animal experi- 
ments, a field in which many others had preceded me. 

In my experiments '* large intravenous injections of acacia solution 
elevated venous pressure markedly and if the animal was then killed the 
“static” pressure was found to be elevated also. So for a time after such 
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injections the animals had the increased blood volume and the increased 
venous pressure of congestive failure and after death the increased static 
pressure also, but they had nothing organically wrong with their hearts. 

I cannot, however, claim to have reproduced clinical congestive failure in 
these experiments because the increase of venous pressure after large intra- 
venous injections was temporary. Perhaps because the injected fluid leaves 
the vessels, perhaps because the veins slowly dilate to accommodate the extra 
volume, the venous pressure falls as soon as the injection is stopped, rapidly 
at first and then more slowly. Landis *° obtained similar results with whole 
blood and with Ringer’s solution but in one dog he produced a sustained rise 
of venous pressure after an intravenous injection, a fact which means to me 
that more work is needed in this field. But I must emphasize the similarity 
of the condition of animals soon after large intravenous injections to the 
clinical condition now being called high output failure. 

A third method of producing high venous pressure in animal experiments 
is by asphyxia *****° and, as arterial pressure, cardiac output and venous 
pressure are all elevated together, we have the right to believe that the effect 
is due to a widespread vasoconstriction of veins as well as arteries. Whether 
there is analogy here to anything seen in the clinic is an interesting question. 

So we leave the animal experiments with a viewpoint much similar to that 
obtained from the circulation schema. Increased venous pressure at rest 
may be caused by contraction of blood vessels, and by increased blood volume, 
even though the heart is organically sound ; and it follows cardiac tamponade 
as it must if the heart is to be filled at all. But direct damage to the heart 
muscle of an intact animal does not cause it as long as the animal is at rest, 
and therefore increased venous pressure at rest is not the direct consequence 
of cardiac weakness. 

Now I am not a person who has great confidence that the results obtained 
in acute animal experiments can be directly applied to clinical problems so, 
without too much bias, let us survey the problem from the clinical viewpoint 
and discuss the experiments and observations made in the clinic. 


CLINICAL EXPERIMENTS 


Some of the experiments I did on animals can be performed in the clinic. 
The effect of intravenous injection of large amounts of saline and of 5 per 
cent human albumin solution into volunteers was studied by Warren et al.”* 
The results were quite similar to expectations from the animal experiments. 
Right atrial pressure was elevated immediately after the injection in all 
instances, to a maximum of 19 cm. H2O in one case, but the high value was 
never sustained. Nevertheless, about one hour later this pressure was still 
considerably above the value found before injection in all subjects given 
albumin. Again we have evidence that venous pressure can be elevated by 
increasing blood volume although the heart is normal and the cardiac output 
at or above the normal level. 
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The fact that the pressure changes characteristic of congestive failure 
were produced in a mechanical model only by elevating the “static” pressure, 
naturally led me to attempt to measure “static” pressure in the clinic."* There 
seemed only one way of doing this: wait until the heart stopped at death and 
then promptly measure the pressure prevailing throughout the vascular sys- 
tem. This fell off slowly immediately after cessation of cardiac action but 
a plateau was soon attained and the values secured here in a series of patients 
are recorded in a previous publication.* In those dying in congestive failure 
the static pressure is elevated sufficiently to account for most, but not all, 
of the increase of venous pressure found in such cases during life. 

These results demonstrate that the larger part of the pressure difference 
between those with venous congestion and those without it is not due to 
differences of cardiac action, for with cardiac action out of the picture the 
differences persist. In our search for the cause of the increased venous 
pressure in congestive failure, we must look for a factor which persists after 
the heart has ceased to beat. Again we are led away from thinking of 
cardiac dysfunction as the immediate cause of the major part of the venous 
congestion. 

The work of two other groups provides an interesting approach to certain 
aspects of the problem. If venous congestion is due to fluid retention and 
edema, then edema and gain in weight would precede the increase in venous 
pressure, but if the increased venous pressure were the first step, then this 
should occur before edema. 

In Stead’s clinic,’ patients who could be kept out of congestive failure 
by regular injections of mercurial diuretics were followed carefully when the 
drug was withheld; and edema and weight gain preceded the rise in venous 
pressure, results which support the view which best fits my own evidence. 
However, by Reichsman and Grant “ in Harrison's clinic, a similar type of 
investigation was carried out on patients dependent on digitalis to keep them 
out of the congestive state. When this drug was withheld, a rise in venous 
pressure preceded edema and gain of weight, quite the opposite result from 
that secured when the mercurials were withdrawn. 

Reichsman and Grant ** suggest that the results of Warren and Stead ** 
might be explained by assuming that the latter’s patients were dehydrated 
by the preceding course of mercurial diuretics when the test was begun. 
But I have frequently observed edema to occur in cardiac patients before any 
venous congestion was detectable by the usual clinical tests, and many of 
these patients had had no course of diuretics, so I doubt if this is the ex- 
planation. Certainly the field needs further study. Very few patients have 
been studied so far and when venous pressure is measured simultaneously in 
both arms of a single subject, the difference in result is sometimes greater 
than is usually realized. This is a field that any clinician could attack, as 
no especial apparatus or technic would be required and I hope that data on 
the important point will be accumulated rapidly. 
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The results secured after the withdrawal of digitalis * are consistent with 
McMichael’s contention that the primary effect of this drug is to cause re- 
laxation of veins. If this view is correct, the results from Harrison's 
clinic ** are not inconsistent with the view that the cardiac factor in con- 
gestive failure is a small one. 


CLINICAL Facts CONCERNING CONGESTIVE FAILURE 


Before attempting to develop further my ideas on this subject, let us 
consider together the facts clinicians have gleaned by years of observation of 
cases of congestive failure, because I judge facts so acquired to be in no wise 
inferior to those obtained by experiment. 

So I propose to state several facts bearing on the problem and then to 
discuss their meaning. I think these statements are so self-evident that there 
is no danger of any one of my readers disagreeing with them. 

1. Congestive failure occurs with great frequency in persons with dam- 
aged hearts. This fact is the foundation stone of the view that cardiac 
damage is the prime cause of congestive failure. It is indeed evidence of 
the strongest kind but it throws no light on the nature of the relationship. 
The long interval between the original cardiac damage and the develop- 
ment of congestive failure suggests that the relationship is not an immediate 
and direct effect. 

2. Digitalis benefits many cases of congestive failure. To most people 
the clinical improvement is due to improvement in cardiac function caused 
by the drug, and that the drug can improve cardiac function in certain con- 
ditions of disease seems well established. But we were all taught to give the 
drug to a case of congestive failure until we obtained a diuresis and certainly 
great benefit often followed quickly the establishment of this diuresis, so the 
improvement might be due to fluid loss. McMichael '* has brought forward 
evidence that digitalis relaxes the veins, and this action may well afford an 
explanation for the rapid fall of venous pressure that follows the intravenous 
injection of the purer preparations.** * 

3. Examination of the heart at necropsy does not disclose whether the 
patient died in congestive failure or not. We have no pathologic evidence 
which indicates the nature of the relation between congestive failure and heart 
disease. Thus in Gore’s analysis of 143 cases of diphtheritic myocarditis 
demonstrated at necropsy,” congestive failure occurred in only 34 per cent 
while the majority, 51.4 per cent suffered terminally from a shock-like con- 
dition with hypotension, weak thready pulse and imperceptible heart action. 

4. The heart can be severely damaged, as by myocardial infarction, by 
tumor, or by lesions affecting the muscle and venous congestion does not 
necessarily follow. 1 am sure that instances of this kind are within the ex- 
perience of every one. I mention it only to emphasize that there is no neces- 
sary relationship between venous congestion and manifest cardiac damage. 

5. Most people die without congestive failure. It seems to me this self- 
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evident fact has never had the attention it deserved. If diminished cardiac 
output is the cause of the venous congestion every dying person should show 
it as the heart’s function must diminish before it stops in death. But most 
persons die without venous congestion so we must conclude either that the 
cardiac factor is not of sufficient importance to produce manifest congestion 
of the veins, or that this effect is regularly overcome by another physiological 
mechanism, such as a general relaxation of vessel tone, which must be 
assumed to occur as death approaches except when the patient has congestive 
failure. Regarded in either way it is evident that the cardiac factors are of 
less importance than the extra-cardiac factors. 

6. Mercurial diuretics greatly benefit patients with congestive failure. 
This fact seems to me inconsistent with the classic view. When diuresis 
followed the exhibition of digitalis or the xanthenes, one could properly argue 
that the renal action was secondary to a cardiac effect. But the mercurials 
depress the heart in any concentration known to affect it at all. Lowering 
of venous pressure, relief of orthopnea and other symptoms promptly follow 
the action of a drug with no known cardiac effect in the concentration 
employed. Here again we are led away from the heart in our search for an 
explanation. 

7. Restriction of Na intake benefits patients with congestive failure. 
This fact, together with the benefit occurring from diuretics makes one sus- 
pect that the essential thing is to rid the patient of fluid and to prevent its 
reaccumulation. 

8. In patients in or threatened with failure, pressure over the liver will 
distend the neck veins. I mention this fact, it is sometimes used as a test on 
the continent of Europe, because it demonstrates so clearly that peripheral 
factors rather than cardiac may exercise the chief control over the height of 
venous pressure. Certainly the heart’s potential strength does not change 
when one presses over the liver and when the pressure is released, but the 
venous congestion does. The venous pressure, therefore, is no reliable index 
of cardiac strength or weakness. 


Discussion 


It is so much easier to be a destructive than a constructive critic that 
from my pojnt of view there is much to be said in favor of stopping my 
presentation at this point. For the old concept that the increased venous 
pressure was the direct mechanical consequence of cardiac weakness and so 
a measure of it, seems gone beyond reclaim. But the building of a better 
conception is another matter. Let us not shirk it, however; indeed we dare 
not, for patients are dying of congestive failure daily, perhaps due to our 
ignorance. So let us try to be constructive, not with the idea that our 
theory will be perfect, but with the expectation that it will be closer to the 
truth than the conceptions we feel forced to abandon. Let us start by 
trying out several simple ideas presented as questions. 
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Does the excess blood in the veins in congestive failure come from the 
arteries? You will recall that this does happen in the mechanical model 
when the pump is weakened. Without doubt it takes place in the patient 
also, but as most people die without congestion of the veins, this factor seems 
far too small to cause the congestive phenomena we see in congestive failure. 

Does the excess blood in the peripheral veins in congestive failure come 
from the pulmonary circulation? This takes place in the double circulation 
model when the right heart is weakened but, as an explanation for clinical 
congestive failure, obviously the answer is no. Pulmonary congestion is 
found at necropsy, and indicated during life by the reduced vital capacity of 
cases with congestive failure. But I must point out several facts which bear 
on what is popularly called right heart and left heart failure. 

When you weaken the right heart of a double circulation model, blood is 
transferred from the pulmonary to the systemic circuits; if the left heart is 
weakened, the reverse occurs. But in man the pulmonary circulation con- 
tains only about one third as much blood as the systemic circuit. Therefore, 
one has no difficulty in imagining blood from the systemic circuit flooding 
the lungs, but one wonders whether enough blood could be transferred from 
the lungs to produce the congestion of liver and peripheral veins that we see 
in the clinic. Viewed this way, it is of no surprise that maximal destruction 
of the right heart produced no peripheral venous congestion in my animal 
experiments. All the evidence indicates that congestive failure cannot be 
attributed to right heart failure and in my opinion the idea should be aban- 
doned. But the conception that left heart failure is the cause of the pul- 
monary edema and congestion seen in patients with hypertension appears 
more soundly based; although I realize that there are difficulties here also.” 

Are the venous congestion and increased venous pressure of congestive 
failure due to an increased blood volume and the stretch caused by it? Cer- 
tainly increased blood volume might explain most of the clinical picture on a 
purely mechanical basis. The extra blood must go somewhere and it ac- 
mulates chiefly in the most distensible vessels, the veins, raising the pressure 
within them. Capillary pressure is also raised causing transudation of fluid 
and edema. Edema and excess blood congest and enlarge the liver and 
other organs. Air space in the lungs is diminished hy congestion and edema, 
gas transport is impeded and this explains the dyspnea which is so char- 
acteristic. The excess filling pressure dilates the heart. This conception 
also explains the persistence of the elevated pressure after death and it is 
consistent with the results of measurement of blood volume in congestive 
failure. However, unless the measurements are playing us false, not every 
case with high blood volume has an elevated venous pressure; in polycy- 
themia vera, congenital heart disease and in some cases of arteriovenous 
communications there is abnormally large blood volume but the venous 
pressure is often normal. Therefore, while I believe that the increased 
blood volume is a factor in the production of the clinical picture, acting alone 
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it is apparently not sufficient. And were plethora the sole cause, bleeding 
should cure congestive failure. That it helps some cases is evident, but it is 
certainly not curative. There must be other factors in the situation. 

Is fluid retention the cause of the picture? Excess fluid within the elastic 
envelope of the skin would press on adjacent blood vessels from without, 
squeezing the blood into the more distensible parts of the vascular system, 
and increasing the pressure and congestion of the veins. It is entirely pos- 
sible that the picture could be explained this way. The most weighty argu- 
ment in favor of this view is the striking clinical improvement that occurs 
in so many of these patients when fluid and its contained salts are removed 
by diuresis, tapping the chest or abdomen, or Southey’s tubes. The fall in 
venous pressure after removal of fluid is often striking. And this conception 
also provides explanation for the persistence of the pressure elevation after 
death. 

The chief objection to this line of thought will occur to most of you im- 
mediately. In many patients with nephrosis we have great retention of fluid 
but no congestive failure. I suspect this difference to be due to a small blood 
volume in cases with nephrosis,** an adaptation to the great loss of serum 
albumin into the urine, so that the blood pressed out of the small vessels by 
pressure from without does not over-fill the great veins. 

I would like to digress here to consider another objection that might 
occur to some. I was taught with great confidence that edema of renal 
origin was readily distinguished from that of cardiac origin; the first involved 
the eyelids and face; the latter spared these parts to be concentrated in the 
dependent parts of the body. It is my opinion that this distinction is not 
valid evidence of the genesis of edema, and that the difference can be more 
readily explained in another way. All edema is subject to gravity and the 
fluid tends to collect where tissue tension is low. Edematous cardiac patients 
are usually orthopneic and keeping the head up prevents edema from ac- 
cumulating around the eyes. The nephrotic patient lies flat and fluid ac- 
cumulates there. I have seen occasional cardiac patients who had edema 
but not orthopnea ; these developed edema of the face when they lay flat. I 
have also taken a patient with nephrotic edema and made him sleep with the 
head elevated, and the edema soon left the face and its distribution then 
resembled that taught as characteristic of heart disease. So I do not believe 
that a real difference between the clinical characteristics of edema of renal 
and of cardiac origin has been demonstrated. 

Is venous constriction a factor in the congestion? 1 do not know how 
to answer this question and I have often thought that a young man might 
profitably spend his life studying the veins in clinical conditions. We lack 
a simple clinical method. Arterial pressure is a good indication of arteriolar 
tone because when the arterioles contract the heart responds to the situation 
by increasing its work so cardiac output tends to be maintained and arterial 
pressure to rise. But on the venous side the situation is different: if venous 
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pressure rises, the cardiac output tends to increase according to Starling’s 
law. Hence if the veins contract the heart may act to keep the pressure from 
rising and so venous pressure alone is a poor indicator of venous tone. But 
knowledge of venous pressure and cardiac output would permit an estimation 
of venous tone, and our knowledge of this subject is just beginning. Em- 
ploying this method, McMichael ** concluded that diminution of venous tone 
accounted for the fall of venous pressure seen in cases of congestive failure 
when pure digitalis preparations were given intravenously but he made this 
test on relatively few cases, and his contention that digitalis has no direct 
cardiac effect is contrary to expectations from pharmacological experiments 
on the isolated heart. But if one assumes that differences of venous tone do 
occur in patients, we have a simple explanation for some of the discrepancies 
we see. Thus, diminished venous tone is an obvious explanation for the 
failure of some cases with increased blood volume to exhibit high venous 
pressure, and increased venous tone is a reasonable explanation for that 
fraction of the elevated venous pressure of congestive failure not accounted 
for by the elevation of static pressure measured after death. 

Are changes in peripheral resistance a factor? Loosening the pinchcock 
causes the veins to gain fluid in the model, but the arterial pressure falls. 
Certainly this mechanism is not a factor in most cases of congestive failure 
as the arterial blood pressure is characteristically maintained. ‘The great 
majority of such cases have cardiac outputs either normal or below, and 


arterial blood pressures either normal or elevated. We cannot think of 
peripheral vasodilatation in these, indeed, the evidence strongly points to 
peripheral constriction in most of them. Let us remember that peripheral 
resistance might be elevated in two ways: by a pinchcock-like effect, which 
would greatly increase resistance but diminish lumen very little and so dis- 
place little blood; and by a widespread narrowing of vessels which would 
increase resistance and displace blood at the same time. The latter may well 


be a factor in the venous congestion of congestive failure. 

We can therefore identify several factors which may play a part in the 
production of venous congestion but the evidence suggests that each one of 
them acting alone may be insufficient to cause congestive failure. Perhaps 
this was to be expected. In the normal subject the veins are in part collapsed 
and a considerable quantity of blood may be added with little, if any, increase 
in the pressure within them. We learn this daily when giving transfusions. 
But once the veins are full, the addition of small amounts of blood would be 
expected to result in much larger increments of pressure, and in congestion 
manifest to clinicians. So it is not surprising that single factors, acting 
alone, are often insufficient to produce manifest congestion of the veins. 

I suggest, therefore, that the venous congestion of congestive failure, as 
we usually see it in the clinic is due to the effect of more than one of the 
factors mentioned, and that the combination of factors which produces it 
may vary from case to case. 
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In the ordinary case of congestive failure one is compelled to believe that 
increased blood volume and edema are factors because they are so regularly 
found; that cardiac factors are present because of collateral evidence of 
cardiac disease. Changes in venous tone are the handiest explanation for 
such phenomena as the increased venous pressure of cardiac tamponade, dur- 
ing asphyxia and in the agonal rise in venous pressure sometimes seen in the 
clinic. So the evidence indicates that while the cardiac factor is too small to 
produce noteworthy venous congestion by itself in resting subjects, acting in 
conjunction with these other factors it may play a larger part. And even 
though of small importance during rest, in exercise the cardiac factor in- 
creases in effectiveness ‘° because, due to the pumping action of the working 
muscles, more blood may indeed be pumped into the veins than is pumped out 
by the weakened heart. 

However, to some, such reasoning may seem to be beside the point. 
Although there may be a reasonable way to account for venous congestion 
with little, if any, mention of the heart, yet one of the most obvious facts 
about the situation is that congestive failure occurs chiefly in patients long 


Taste II 
A Suggested Train of Events Leading to Congestive Failure 


1. Heart Disease 
2. Diminished Circulation to 
a. Kidney b. Bone Marrow c. Other 
. Retention of Water and Salt 
. Increased Blood Volume 
. Venous Congestion 
. Stimulation of Heart from Increased Filling Pressure 
. Further Damage to Heart 


known to have had cardiac abnormality and this is evidence of the strongest 
kind that heart disease causes congestive failure. I have no intention of 
denying this and the two conceptions are not inconsistent, if one remembers 
that causes may be of two kinds, immediate and remote. The facts may be 
reconciled by thinking in terms of a train of events; I have represented 
such a train in table 2 and let us now consider it. 

I have placed cardiac dysfunction at the top because it so often antedates 
the congestion. The idea that the train went through the kidney * was, of 
course, suggested by the signs of renal dysfunction, albuminuria, casts, re- 
duced dye elimination, blood urea and nitrogen retention that are so regularly 
found in congestive failure, and it seemed a short step to conceive that such 
a damaged organ would not normally eliminate water and electrolytes. And 
now strong evidence has been secured from Stead’s ** and from Leiter’s * 
clinics, using the clearance technics developed by Homer Smith, that the renal 
circulation is indeed reduced in congestive failure much more than reduction 
of cardiac output would account for; and there is additional evidence that the 
elimination of sodium is also much disturbed in such cases.** ** 
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The idea that the train goes through the bone marrow was suggested by 
McMichael * in 1938 and this view has the advantage of affording a ready 
explanation for the increased blood volume of congestive failure, because 
increased blood volume follows exposure of healthy persons to the anoxemia 
of high altitude. 

I mention the possibility of the train going through the endocrine system 
for two reasons: overdosage of certain adrenal products is well known to 
cause salt and fluid retention and, in some early experiments apparently not 
well substantiated, such overdosage was thought to cause a condition akin to 
congestive failure. And the possibility that the pituitary anti-diuretic hor- 
mone plays a part should not be forgotten. 

These three routes are not mutually exclusive and from there on the train 
follows logically enough, but perhaps you will be surprised to note that I have 
reintroduced cardiac damage at the bottom. 

When I was teaching in the course in Pharmacology, we had a student 
experiment in which, after exposure of the heart for attachment of a myo- 
cardiograph, shock was produced by bleeding, and then treated by the intra- 
venous injection of saline and colloidal solutions. Occasionally in an excess 
of therapeutic enthusiasm, the students would inject saline solution too fast 
and under too great pressure, with the result that after temporary improve- 
ment in its function, the heart dilated and beat feebly; and as instructor in 
charge, I was forced to intervene to save the experiment by reducing or stop- 
ping the intravenous injection, after which the heart soon regained its normal 
size and beat strongly once more. I have no doubt that everybody who has 
worked on the isolated or exposed heart of animal preparations has seen it 
dilate when filling pressure was excessive and Starling made such observa- 
tions the basis of his Law. To me this experience raises the question 
whether the increased venous pressure seen so often in the clinic may be a 
factor in damaging the heart’s function by over-distending it. 

I do not feel confident that I know the answer to this question and have 
been searching for relevant facts. Certainly in the clinic we frequently see 
the heart diminish in size when venous congestion disappears. Doctors have 
been interpreting this according to the classic view; that is, the venous con- 
gestion diminished because the heart's function improved. To me, the 
alternative view is also possible: the heart diminished in size, and doubtless 
increased in strength because the venous pressure diminished, just as I have 
seen the hearts of animal preparations do so often. 

I have another reason for introducing heart failure at the bottom of the 
proposed train of events. When analyzing the relation between congestive 
failure and the heart, two pitfalls must be avoided. The first when stated 
baldly sounds naive: The heart must have been affected because the patient 
died. This viewpoint cannot be laughed off because it points up a distinction 
which must be drawn before the problem can be visualized clearly. The 
heart stops beating and the patient is pronounced dead. Obviously, the 
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heart failed to perform its function of pumping the blood and this failure, 
absolute in the end, was doubtless preceded by an interval in which it was 
partial; i.e. the heart beat weakly for a time before it ceased to beat at all. 
Certainly the heart did fail, but a failure of this type is characteristic of every 
organ in the body at death. The liver fails at death, but this is not obvious 
and we are not tempted to diagnose liver disease because of it. But the 
heart's terminal failure is conspicuous and we are tempted to attribute death 
to it. In the absence of a clear cause of death clinicians succumb easily to 
this temptation. 

The point is that we must distinguish between primary and secondary 
effects, if a primary cause is amenable to treatment, the secondary effects 
take care of themselves. If the secondary effects are corrected, the primary 
cause remains and the salutary effect is likely to be temporary. This is a 
most important distinction because on it should be based our efforts at 
therapy. This paper is a discussion of primary causes of congestive failure 
with the thought that if it was well understood, treatment would be more 
effective. Let us not be distracted from our search by the thought that the 
heart always fails terminally. 

The second pitfall is in the old and well known fallacy of the circular 
argument. Too many doctors, accustomed by training to attribute venous 
congestion to a weak heart when asked for their evidence that the heart was 
truly weak are likely to cite the venous congestion. Certainly the evidence 
already presented convinces me, and I hope you also, that the two are not 
necessarily associated. You can certainly have a weak heart without venous 
congestion and, in animal experiments at least, you can have venous conges- 
tion without a weak heart. Does the latter occur in the clinic? That is the 
question before the house. 

But if we refuse to accept venous congestion as evidence of cardiac weak- 
ness, how are we to identify a weak heart during life, and the answer to this 
problem is not as easy as some suppose. A history of dyspnea on exertion 
is relied upon by many but it can also be caused by pulmonary disease or 
anemia. I think modern clinicians would agree that such evidence as the 
presence of murmurs, the loudness of the heart sounds, the blood pressure 
and the palpation of the pulse are of little help; too many irrelevant factors 
enter into the situation. Fortunately more reliance can be put on other 
methods. 

The electrocardiogram is, of course, the final arbiter in the detection of 
arrhythmias, and of the greatest usefulness in the detection of local lesions. 
I have seen no evidence that the minor abnormalities, notching, slurring and 
T-wave changes have the value which some doctors attribute to them, and 
certainly no one claims that the electrocardiogram will detect the strength 
or weakness of the heart. 

If you can measure cardiac output you can calculate the heart's work, 
at least approximately. Here then is a real test of cardiac strength or weak- 
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ness. These are the methods which hold promise of providing decisive 
evidence in the future. But we are still in the era of tests made at rest. A 
diseased heart might be able to perform its work normally while the body 
rested but be unable to respond properly when more work was demanded of 
it. While estimations of cardiac output in patients at rest are now be- 
coming commonplace, very few have been reported during or after exercise. 

The roentgen-ray is the final arbiter of the size of the cardiac silhouette 
and if we knew the heart’s work as well, we would be in a position to apply 
Starling’s law of the heart as a clinical test of cardiac function.” I attempted 
this as long ago as 1933. Most interesting results were obtained but the 
methods available at that time were too time-consuming and elaborate for 
routine use and, although simpler methods are now available, pressures first 
from the war and later from other duties have prevented me from returning 
to this field. 

Abnormal enlargement of the roentgen-ray silhouette is, of course, im- 
portant evidence of cardiac dysfunction although one cannot make the dis- 
tinction between hypertrophy and dilatation and so between strength and 
weakness. The surprising, and to me unexpected, return to normal of some 
very large hearts in cases of hypertension relieved by sympathectomy indi- 
cates that great enlargement does not necessarily indicate that recovery is 
impossible. 

The course and outcome of the case often appeals to clinicians as being the 
final arbiter. Certainly in judging the cardiac condition of any case, the 
development of abnormalities such as arrhythmias and tachycardias, in- 
creasing enlargement of the heart and especially repeated relapse after res- 
toration by treatment, should have the attention they rightly deserve. But 
how tenuous is the relation of such things to cardiac weakness? I think at 
once of a patient with a history of rheumatic fever who has had very frequent 
attacks of auricular fibrillation for the last 15 years. Today at the age of 
80, to attend the weekly orchestra concert in her balcony seat, she walks up 
four flights of stairs without a pause and with less dyspnea than is shown by 
the author walking beside her. 

The conclusion of all this might well be that we will have to wait for 
conclusive evidence on cardiac strength or weakness. But the temptation to 
postpone decisions must be thrust aside by doctors. The patient waits in 
the anteroom. In order to be of maximal assistance and to act logically, we 
must first arrive at a conception of what has gone wrong with him. Let us 
proceed as well as we can. 

Let us attack the problem by boldly accepting the thesis that congestive 
failure is caused by a train of events outlined and ask ourselves whether this 
train may be started at other places than its beginning. Can you have con- 
gestive failure when the heart is not weak although we concede it might 
become so late in the course? Let us again ask ourselves a series of 
questions. 
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Can the train be started by a renal lesion? Let us consider essential 
hypertension, in which there is a lesion of the arterioles which might, when 
far enough advanced, diminish renal blood flow and so start the train leading 
to congestive failure ; and in these cases congestive failure is indeed a frequent 
event. In some of these cases, I do not know what proportion, the cardiac 
output is within normal limits during the congestion, so there is no evidence 
that the heart is weak. And often at necropsy nothing wrong is found with 
the heart except hypertrophy, and how many ingenious explanations have 
been brought forward to explain how a heart that gave every indication of 
being stronger than normal, like the hypertrophied muscles of the blacksmith, 
was in reality weak. Perhaps the explanation is more simple, perhaps these 
hearts are really as strong as they appear, perhaps it was the renal lesions, 
which by diminishing the blood supply to the kidney, started off the train of 
events leading to congestive failure. 

But this explanation does not altogether satisfy me. It is logical to be- 
lieve that hypertension of itself may damage the heart by overwork, and I 
have evidence that, as if to keep the heart’s work normal in the presence of a 
hypertension, the cardiac output is often reduced,” and this would start the 
train off itself. Obviously, we are dealing with a complex situation, and 
congestive failure might be produced by more than one way in cases of 
hypertension. 

Can the train be started by anoxemia per se? I am much interested in 
the figures given by Richards * for cardiac output in cases with congestive 


failure due to pulmonary disease, and due to rheumatic heart disease. In 
the first group the cardiac output was normal, in the second it was much 
reduced. The blood pressures being similar, we can calculate the heart’s 
work roughly and evidently the cases of rheumatic heart disease have weak 
hearts while those with pulmonary disease do not. 

Let me cite a case from my own series. 


Case Report 


A. G., age 46 in 1948. Between 1940 and 1943 he was exposed to emory dust. 

In 1944 he was first admitted with the following findings: Edema of the ankles, 
cyanosis, dyspnea on exertion. Red blood cells 7.0 to 7.8 mil. Blood pressure 120/85. 
Roentgen-ray emphysema and cystic changes. Heart normal in size. EKG changes 
attributed to digitalis. Cardiac output +17 per cent, after bleeding +17 and 22 
per cent. Rate 70. He was treated by bleeding and radio-active phosphorus and 
improved rapidly. 

In 1945 he was again admitted in congestive failure. The findings were: Red 
blood cells 5.7. Roentgen-ray, heart moderately enlarged. EKG changes slightly 
more pronounced. He was treated by bleeding (5750 c.c. in all), digitalis, and mer- 
curials, with rapid improvement. 

In 1946 there were three admissions in congestive failure. Most of the findings 
were as before. Roentgen-ray, heart transverse diameter 19 cm., chest 30.1 cm. EKG 
no change. He was treated as before. There was rapid improvement each time. 

In 1947 he was in failure again. The findings: Red blood cells 7.5 to 8.0, blood 
pressure 123/68. His pulmonary function was studied by Dr. Julius Comroe. Oxygen 
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saturation, arterial blood 63 per cent, breathing Os, 98 per cent. Arterial blood 
CO., 67 mm. Hg (greatly elevated). Respiration 4 liters per min.: normal. Roent- 
gen-ray heart diameter 16.3 cm. ; chest 30.1 cm. Cardiac output + 104 per cent. Rate 
82. The patient's ballistocardiogram is shown in figure 2. Treated with oxygen 
inhalations and as before there was rapid improvement. 


Apparently pulmonary disease can cause congestive failure without 
cardiac weakness demonstrable by the tests we now have. So why not con- 
sider the anoxemia the prime factor which set the train in motion. How- 
ever, there is a difficulty which makes me pause. Prolonged residence of 
normal persons at high altitude causes increased blood volume but congestive 
failure does not regularly develop, although cardiac cases are well known to 


Fic. 2. Ballistocardiograms of a normal subject (above—-E. P., age 43, 162 Ibs.) and 
of patient A. G. (below) described in text. Although he was in congestive failure for the fifth 
time the patient’s impacts are far larger than normal. 


do badly at high altitude. Perhaps it is a matter of degree: To obtain 
anoxemia equivalent to that of my case, one would have to live at an altitude 
of 22,000 ft. and there are no permanent human habitations above 17,000 ft. 

The line of thought suggested by these cases of arterial anoxemia can 
also be extended to cases of anemia, and perhaps also to cases of hyperthy- 
roidism where the tissue anoxia is not absolute, but relative to the demands 
for oxygen. In the latter condition congestive failure in the presence of 
normal or high cardiac output has been reported frequently. 

Can the train be started by fluid retention? An observation reported by 
Brozek, Chapman, and Keys can be considered here. Their group of 34 
men, normal in all respects before the event, were subjected to a period of 
semi-starvation, with a daily intake of less than 1,600 calories. The average 
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body weight fell 23.9 per cent, the basal metabolic rate to — 39.9 per cent. 
There was edema during this period, but no venous congestion nor dyspnea 
on exertion. However, during the recovery period with a diet of 2,500 to 
5,800 calories, there was a rise in the average venous pressure which in four 
men reached 15 cm. of saline or more, and dypnea on exertion became com- 
mon. One man, released from the experiment after 12 weeks rehabilitation 
began to eat 7,000 to 10,000 calories per day. Two weeks later he developed 
edema and dyspnea on exertion and was found to have gained 9 Ibs. in the 
last two days. At this time, the venous pressure was 20 cm. water and the 
size of the heart had increased sharply. Placed in bed on a diet of 3,000 
calories with restricted fluids and ammonium chloride, diuresis soon super- 
vened and he lost 10 Ibs. of weight. After this recovery was rapid. 

Certainly it is difficult for me to believe that the heart of this subject was 
weakened by the resumption of food. Is it not much more likely that he 
simply retained fluid which increased his blood volume, congested his veins 
and lungs and dilated his heart? After diuresis he was soon normal once 
more. 

The best studied case of beri beri heart disease is that reported by Burwell 
and Dexter * last spring. During the period of venous congestion and acute 
symptoms, the cardiac output was greatly elevated, over twice the normal 
resting value, and over twice the value the patient showed after recovering ; 
and when one calculates the heart’s work, one finds that this was similarly 
increased. So here we have congestive failure in the presence of a heart 
which was not only not weak, but actually beating more strongly than the 
normal. How was this venous congestion produced? Surely not by cardiac 
weakness or low cardiac output. Is it not more logical to suppose that it was 
the retention of fluid which was the primary cause of the high venous pres- 
sure and that the effect on the heart was secondary, a stimulation and dilata- 
tion such as one sees in the heart-lung preparation when venous filling is 
excessive ? 

All of us have been warned that intravenous solutions given too fast or 
in too large amounts may damage the heart so that the experiment that 
would prove my point is usually avoided. The best account of it I can find 
was reported to the Committee on Medical Research in 1945 by Baldwin, 
Noble, Moore and Richards.” In a discussion of the treatment of severe 
cases of burns by large amounts of saline, plasma and blood intravenously 
and by mouth they stated “two patients developed an excessively large plasma 
volume and went into a definitely congestive state with venous pressure of 
22 cm. H20.” Surely it was the increased plasma volume, rather than any 
cardiac weakness which was the primary cause of the venous congestion. 

So I come to the end of my argument. I cannot think of these cases of 
fluid retention as having weak hearts in the sense that cases of rheumatic 
heart disease have weak hearts. And there is another striking difference, 
the cases of rheumatic heart disease after recovery from failure tend to re- 
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lapse, but the cases of fluid retention, whether from beri beri or over-admin- 
istration of fluid, once restored to health can be expected to remain healthy. I 
cannot think of the two types of congestive failure as similar in their funda- 
mentals. And if you will go with me that far, as I think the evidence is 
becoming compelling, then the whole field is wide open and everyone must 
ask himself, how much are these non-cardiac factors entering into the case 
before me? And so I end on a hopeful note, for these extra-cardiac factors 
are all more readily treated than the muscular weakness to which congestive 
failure has been directly and solely attributed. Factors directed to the elim- 
ination of fluid are becoming more and more successful in handling these 
cases, and we are only at the beginning of our knowledge of this subject. 
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ACHLORHYDRIA AND PEPTIC ULCER: A FURTHER 
STUDY OF THE ROLE OF PEPTIC ACTIVITY 
IN THE PATHOGENESIS AND COURSE OF 
PEPTIC ULCER* 


By E. Ricketts, WALTER LINCOLN Pacer, F.A.C.P., Josepu 
B. Krrsner, F.A.C.P., and ANNA HAMANN, Chicago, Illinois 


INTRODUCTION 


In 1910 Schwartz * enunciated the dictum “‘no acid—no ulcer” the validity 
of which has been challenged repeatedly throughout the years. The purpose 
of this paper is to present a further study on the occurrence of ulcer in acid 
and non-acid stomachs and, more particularly, on the effect of achlorhydria 
upon the course of peptic ulcer. 

Previous studies * * * have tended to establish the invariable presence of 
acid gastric juice in patients with chronic peptic ulcer and the absence of 
ulcer in patients with persistent achlorhydria as in pernicious anemia.*** 
Washburn and Rozendaal * did not find a single ulcer in 906 cases of per- 
nicious anemia nor did Kahn * in 840 such cases. Murphy and Howard *® 
noted roentgenologic evidence of duodenal ulcer in four of 440 patients with 
pernicious anemia; apparently the lesion consisted of roentgenologic de- 
formity (scar) rather than an ulcer crater. Rodgers and Jones *’ have de- 
scribed acute transitory erosions and ulcer seen gastroscopically in patients 
with histamine achlorhydria; these invariably healed or were absent when re- 
examined a few days later. 


Peptic ULcer AND GASTRIC SECRETION 


In active duodenal ulcer the question of achlorhydria or even of a low 
secretory rate almost never arises. Thus in each of 500 consecutive patients 
with active duodenal ulcer reviewed by us the maximum response to hista- 
mine stimulation was above 40 clinical units (table 1). Very occasional in- 
stances of duodenal deformity due to scarring have been noted in patients 
with pernicious anemia or gastric cancer but we have never seen an active 
duodenal ulcer under such circumstances. 

In gastric ulcer the situation is somewhat different. In 170 cases, nine 
were reported as achlorhydric after the first stimulation with histamine; in 
all of these, however, free hydrochloric acid was found in subsequent ex- 
aminations. The lower secretory rates in this group may be seen by con- 
trasting tables 1 and 2. It is noteworthy that in 20 patients the maximum 
free acidity, even after histamine stimulation, was less than 20 clinical units; 

* Presented in part before the Association of American Physicians, Atlantic City, N. J., 
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PEPTIC ULCER 


ACHLORHYDRIA AND 


Taste I 
Maximum Free Acidity—Duodenal Ulcer 500 
Consecutive Cases—First Histamine Test 
No. 


Cases 
Achlorhydria 0 0 
1-20 clinical units 0 0 
21-40 clinical units 0 0 
41-00 clinical units 16 3 
61-80 clinical units 54 11 
81-100 clinical units 154 31 
More than 100 clinical units 276 55 


Total 500 


in one instance the titratable free acidity was only eight clinical units after 
repeated stimulation and the lowest pH 3.34, a hydrogen ion concentration 
adequate for the activation of pepsin. It will be recalled that the gastric pH 
in complete achlorhydria ranges between seven and eight."’ Thus these 
findings are consistent with the concept of “peptic” ulceration. It is clear, 
however, that gastric ulcer may occur not only without “hyperacidity” and 
“hypersecretion” but with very low concentrations of acid in terms of re- 
sponse to stimulation with histamine. 


TABLE II 


Maximum Free Acidity—Gastric Ulcer 170 
Consecutive Cases—First Histamine Test 


Achlorhydria 


1-20 clinical units 11 
21-40 clinical units 16 
41-60 clinical units 32 
61-80 clinical units 41 
81-100 clinical units 32 


More than 100 


Total 


* Subsequent examination disclosed the presence of free acidity in all 9 cases. 


Errect or ConTINUED ACHLORHYDRIA ON THE COURSE OF 
Peptic ULCER 


Surgical Achlorhydria. Numerous workers ******* have emphasized 
the importance of obtaining complete anacidity in partial gastrectomy, for 
postoperative jejunal ulcer almost riever develops after resection for gastric 
ulcer with its lower secretory acid rate, whereas it does develop after re- 
section for duodenal ulcer and parsicularly so if complete anacidity has not 
been attained. We have never seen a jejunal ulcer recurrent after partial 
gastrectomy without a demonstrabie pH of less than 4.0. 

Spontaneous Achlorhydria. it has been our good fortune to observe 
the fortuitous development of cemplete achlorhydria in two patients with 


100 
No. Cases 
9° 
29 
170 
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gastric ulcer, each of whom has been followed for 10 years or longer and 
subjected to innumerable roentgenologic and gastroscopic studies as well as 
histamine tests. In neither case did the ulcer recur after achlorhydria be- 
came established. In the first patient, the initial ulcer was acute and did not 
recur ; in the second, a large chronic lesion was present and subsequently re- 
curred at intervals until complete achlorhydria appeared; it then healed and 
has not recurred. 

Case 1. Mrs. A. P., a 44 year old woman, was admitted October 10, 1936, be- 
cause of a burning epigastric distress of four months’ duration. A histamine test dis- 
closed a maximum free acidity of 70 clinical units. Roentgen-ray disclosed a small 
ulceration 4 mm. in diameter in the upper portion of the lesser curvature of the 
stomach. Gastroscopy failed to visualize the ulcer. The patient was given an 
antacid ulcer management with relief; the ulcer healed slowly as seen by roentgen-ray, 
disappearing totally on November 26, 1936. Subsequent histamine tests in the 
following five years disclosed a decrease in gastric secretion; the ulcer did not recur. 


Case 2. Chronic recurrent gastric ulcer, A, B, C, and D. Spontaneous persistent 
achlorhydria, 1941. No recurrence, E, F. 
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In 1945 when the patient returned because of osteoarthritic pain, histamine achlor- 
hydria was present and has persisted. 

Case 2 (Figures 1 and 2). M. N., a 63 year old housewife, first developed ulcer 
distress in 1934. These symptoms subsided after several weeks of treatment with 
milk and antacids. Severe ulcer pain recurred in 1936, accompanied by protracted 
nausea and vomiting. When first admitted in December 1936, the maximum free 
acidity was 75 clinical units. Roentgen and gastroscopic examinations revealed an 
enormous penetrating ulcer of the lesser curvature of the stomach. The symptoms 
disappeared completely during 10 days of antacid therapy. In the subsequent 11 years, 
26 roentgen examinations and 55 gastroscopies were performed. The patient's course 
during the first five years was characterized by recurrent distress and reappearance 
of the ulcer. However, it is noteworthy and significant that in contrast to the original 
lesion, the recurrent ulcers were always small and transitory (figure 1); the gastric 
secretion during these years remained low, never reaching the initial level of 75 
clinical units. Since 1941 persistent achlorhydria has been found. It thus appears 
that as the secretory capacity of the stomach decreased the tendency to ulcer forma- 
tion decreased. In the seven years since the appearance of complete achlorhydria there 
has been no distress and no roentgenologic or gastroscopic evidence of ulcer. 


Irradiation Achlorhydria. The history of the effect of roentgen irradia- 
tion upon gastric secretion need not be reviewed at this time; it has been 
analyzed elsewhere."* Since the observations reported in 1938," we have 
studied several hundred patients with various purposes in mind, one of them 
being to note the effect of achlorhydria upon peptic ulcer. The incidence of 
prolonged achlorhydria following roentgen irradiation is quite low, just how 


low we are unable to state at present because of the varying technics used and 
the incompleteness of the data. However, we do have adequate information 
on 139 patients in whom achlorhydria developed; complete healing of the 
ulcer occurred in 134 of these. In the 44 patients with achlorhydria lasting 
longer than 90 days, complete healing occurred in all (table 3). 


Taste III 
Healing of Ulcer in Post Irradiation Achlorhydria 


Length of Achlorhydria 


Less than 30 Days 30 to 90 Days 


No 
No. Come a. 
Healed Healed 


Gastric ulcer 4 5 15 100 
Duodenal ulcer 3. 9 29 100 
Jejunal ulcer 2 5 5 — _- 


44 100 


Gastric Ulcer. Of the 30 patients with gastric ulcer in whom prolonged 
achlorhydria was produced, complete healing occurred in all but two; in 
these two the achlorhydria lasted only two months and two and one-half 
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4 
months respectively. Some of the more dramatic and instructive cases of 


gastric ulfer follow : 


Case » (Figures 3 and 4). N. B., a 40 year old white painter, first seen in April 
1942 for distress of six months’ duration, gave a history of recurring attacks of epi- 
gastric paan of the ulcer type since 1939. A histamine test (0.01 mg. per kg. body 
weight) disclosed no free hydrochloric acid. A second histamine test several months 
later revealed a maximum free acidity of 28 clinical units. A roentgen examination 
of April 31, 1942, revealed an ulcer situated high on the lesser curvature measuring 
approxirGately 22 mm. in diameter and 10 mm. in depth. A gastroscopic examination 
on April 22, 1942 demonstrated the ulcer. Therapy consisted of ambulatory medical 
managemient with milk and cream and powders every hour during the day and atropine 
1 mg. at night. With this program the symptoms disappeared for several weeks. The 
ulcer decreased in size. During the next year the free acidity remained low; occa- 
sionally no free acidity was recorded. The ulceration was reported to be healed by 
roentgen-ray in April 1944. However, it recurred in October of the same year, in- 
creased in size and in May 1945 measured 20 mm. in diameter. The patient was 
admitt*d to the hospital in May, 1945. Three of four histamine tests failed to yield 
any fifee hydrochloric acid; one gave a free acidity of 48 clinical units. Radiation 
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Fic. 3. Case 3. Chronic recurrent gastric ulcer, A, B, C, and D. Post irradiation 
achlorhydria. 1945. No recurrence, E, F. 
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therapy was administered to the fundus of the stomach (total depth dose 1,280 r in 15 
days). The response was dramatic; the pain disappeared; the gastroscopic and 
roentgen examinations revealed a complete disappearance of the ulcer. During the 
subsequent 32 months the patient has remained well; repeated histamine tests have not 
elicited hydrochloric acid and the gastric ulcer has not recurred. 


Case 4 (Figures 5 and 6). N. O., a 41 year old male iron-worker of Norwegian 
descent, in 1938 developed epigastric pain from two to four in the afternoon partially 
relieved by eating. The pain recurred periodically, lasting for several weeks. A 
diagnosis of gastric ulcer was made in 1941; ulcer management was prescribed with 
relief from symptoms for six months but the pain recurred. When first seen, in 


PERSISTENT ACHLORHYDRIA-PERSISTENT HEALING 
CHRONIC GASTRIC ULCER 
1942 1944 1945 1946 1947 1948 


= 
EPIGASTRIC DISTRESS 
RADIATION THERAPY 1280 f TOTAL DEPTH DOSE 
ROENTGENOLOGY 


ESTIMATED DIAMETER 
ULCER CRATER 


MAXIMUM HISTAMINE 
FREE ACIDITY 
IC AL UTS 


NELLO BONUCHELL! UN 2862224 


Fic. 4. Case 3. Each dot represents one examination. 


January 1943, a maximum free acidity (histamine) of 25 clinical units was found 
Roentgen-ray disclosed an ulcer 15 mm. in diameter, on the mid portion of the posterior 
wall of the stomach confirmed by gastroscopy. Ambulatory ulcer management with 
cream, milk, and powders afford only partial relief. After hospitalization on March 
3, 1943 the maximum free acidity (histamine) was 21 clinical units. From March 
19 to March 30, 1943 a course of radiation therapy was given with a depth dose of 
1,560 r. Progressive decrease in the size of the ulcer was noted by gastroscopy and 
roentgen-ray ; six weeks after completion of the therapy, the ulcer had disappeared com- 
pletely. On May 19, 1943 no free acidity was obtained after histamine stimulation, 
nor in repeated tests up to the present time. There has been no recurrence of symp- 
toms or of the ulcer as determined by repeated roentgen-ray and gastroscopic ex- 
aminations. 

Duodenal Ulcer. In 102 patients with duodenal ulcer, complete healing 
occurred in all but three; in these the achlorhydria lasted less than one month 
(table 3). 
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No recurrence to date, views C, 
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Fic. 5. Case 4. Large gastric ulcer, views A and B, healing three weeks after irradiation. 
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PERSISTENT ACHLORHYDRIA PERSISTENT HEALING GASTRIC ULCER 
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Fic. 6. Case 4. Each dot represents one examination; the vertical lines indicate 
severity of findings, the greater the distance between lines the less the severity; empty block 
indicates absence of particular findings. 


Case 5 (Figures 7 and 8). J. E. C., a 41 year old male clerk, first seen in 1944, 
had had typical periodic ulcer pain for seven years. In 1937 a roentgen-ray diagnosis 
of peptic ulcer had been made; ambulatory ulcer management had been given with 
relief but with numerous recurrences lasting one to several weeks. In 1944 roentgen 
ray disclosed an active duodenal and a gastric ulcer, the presence of the gastric ulcer 
being confirmed by gastroscopy. The histamine free acidity reached a peak of 85 
clinical units. Hospitalization and strict ulcer management with hourly administration 
of cream and milk, calcium carbonate 4 gm. every hour, atropine 1 mg. at night and 
nightly gastric aspirations gave incomplete relief from the severe continuous pain. 
Radiation therapy was instituted from December 22, 1944 to January 3, 1945, the 
depth dose being 1,600 r. The pain disappeared completely. The maximum acidity 
four days after completion of the therapy was only 35 clinical units; two weeks later 
no free acidity was found. Roentgen-ray showed complete healing of the gastric ulcer 
in the second week of February, gastroscopically the ulcer was still present 1 to 2 mm. 
in diameter on March 14, 1945; it had disappeared completely on April 4, 1945. There 
has been no recurrence of pain, ulcer or acid in the intervening three years. 

Case 6 (Figure 9). J. S., a male office worker, at the age of 35 in 1932 began 
having periodic epigastric distress lasting for several weeks. In March 1944, he 
noticed tarry stools. When he was first seen on April 10, 1944, a histamine test 
disclosed a maximum free acidity of 100 clinical units. A stenosing duodenal de- 
formity with a 4 mm. crater was found by roentgen-ray on April 12, 1944. Radiation 
therapy, depth dose 1,710 r, was delivered to the fundus and corpus of the stomach 
from May 4 to May 16, 1944. Achlorhydria developed promptly; the ulcer was re- 
ported by roentgen-ray as healed a month after the completion of the radiation. The 
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Fic. 7. Case 5. Gastric and duodenal ulcers (definite craters seen by roentgen-ray) in 
January 1945, healing in six weeks after irradiation, no recurrence to date. 


patient was entirely relieved of symptoms and has remained so until the present. 
Since radiation, repeated histamine tests have disclosed achlorhydria each time; 
roentgen-ray examinations have revealed deformity but no recurrence of the crater. 


Delayed Radiation Achlorhydria. In two cases the initial depression of 
gastric secretion, was not as great as that which occurred later—apparently 
a delayed reaction due to atrophy of the mucosa resulting from radiation 
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Fic. 8. Case 5. Each dot represents one examination; the vertical lines indicate se- 
verity of findings, the greater the distance between lines the less the severity; empty block 
ind’cates absence of particular findings. 
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Fic. 9. Case 6. Each dot represents one histamine stimulation. 
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injury."* Healing of the ulcer in these two cases was somewhat slower but 
it occurred in both when complete achlorhydria developed. 


Case 7 (Figure 10). E. B., a white male, began having ulcer pain and vomiting 
in 1930 at the age of 43. The pain lasted from a few days to a week and disappeared 
entirely after a few months. In January 1937, the pain recurred almost daily, was 
usually present from two to three hours after meals and was relieved only by the intake 
of food. He vomited frequently, had a poor appetite, and lost nearly 25 pounds in 
weight. On admission in June 1937, the gastric acidity after histamine reached a 
peak of 110 clinical units. On roentgen-ray examination a penetrating ulcer about 
1 cm. in diameter was found on the lesser curvature of the stomach near the antrum, 
confirmed by gastroscopy. On medical management including radiation therapy, ap- 
proximately 1,758 r, the pain disappeared completely. There was a marked and 
progressive drop in the acidity until October 8, 1937 when achlorhydria developed. 
Gastroscopy on October 15, 1937, revealed a disappearance of the ulcer. On Decem- 
ber 3, 1937, during the achlorhydria gastroscopy disclosed at the angulus a sharply 
defined shallow, elliptical, yellowish-gray superticial ulcer; on January 5, 1938 this 
ulcer had disappeared. No free acidity was recorded at repeated histamine stimula- 
tions until September 19, 1938, a peak of 15 clinical units being found. A low free 
acidity ranging from 0 to 21 units was noted until January 28, 1939, when achlorhydria 
was again recorded. The patient has had no ulcer distress, no free hydrochloric acid, 
and no return of the ulcer as judged by numerous roentgenologic and gastroscopic 
examinations since January 1939. 


Case & (Figure 11). 5S. B., a 50 year old white male, began having ulcer pain in 
1926 relieved temporarily by a soft diet, but in the following 10 years there were 
several recurrences. When he was first seen in July 1936 an Ewald test yielded 31 
clinical units of free acid. Roentgen examination revealed a large gastric ulcer and 
a deformity of the duodenal bulb. Gastroscopic examination disclosed a large gastric 
ulcer. Therapy consisted of a modified Sippy management. The patient improved; 
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Fie. 11. Case 8. Each dot represents one histamine stimulation. 
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the u'cer diminished in size and in September was no longer demonstrable. During 
1937 “there were no symptoms, but very small erosions were demonstrated by gastros- 
copy, in May. In October 1937 a definite ulcer was again seen gastroscopically. A 
histzmine test revealed a maximum free acidity of 100 clinical units. A course of 
rad“ition therapy directed at the fundus of the stomach was given, 1,600 r depth dose 
in }3 days from January 12 to January 24, 1938. The free acidity decreased to 20 
cli,ical units and remained low for a short time; two months later 60 clinical units 
weye found. The ulceration healed in June 1939 but recurred in July and persisted 
fo; the following one and one half years. In March 1940, although no additional 
rcentgen therapy was administered, achlorhydria was recorded after repeated histamine 
stimulation. The ulcer visualized by gastroscopy and roentgen-ray until March 1940, 
healed and the patient was free from distress. From 1940 to the present time the 
patient has had no recurrence of pain, of acid, or of the ulcer as judged by repeated 
wastroscopic and roentgenologic examinations. 


Jejunal Ulcer. Very few jejunal ulcers were included in the series; the 
dosage of irradiation was small and prolonged achlorhydria was not obtained. 
Recurrent Peptic Ulcer. Recurrent chronic gastric, duodenal or jejunal 

- ulcer has not been observed during persistent achlorhydria whether spon 
taneous or induced, either by surgery or by roentgen irradiation. 


DiscussIoN 


The term “peptic ulcer’’ presupposes the presence of hydrochloric acid 
4 for peptic activity occurs only in the acid range of pH, the optimum point 
being 2.6 * with activity decreasing to a pH of five. The “peptic” origin 
of peptic ulcer has received strong experimental and clinical support in recent 


. years. This paper has dealt with two phases of the problem; the occurrence 
4 of chronic ulcer in stomachs possessing a low secretory ability and the effect 
< of complete prolonged achlorhydria on the course oi peptic ulcer. Chronic 


gastric ulcer does occur in patients with transitory achlorhydria and in pa- 
tients with low secretory ability, but not in complete and permanent achlor- 

“ hydria. Low acid secretions were noted in 21 per cent of the gastric ulcers 
studied in this series, but not in a single instance of active duodenal ulcer. 
Thus peptic ulcer may occur without “hyperacidity” or “hypersecretion” but 
not with persistent “anacidity.” 

Further evidence of the validity of the concept of “peptic” ulcer is pro- 
vided by the invariable healing observed following the appearance of achlor- 
hydria (spontaneous or induced) lasting 90 days or longer, by the very high 
incidence of healing in phases of achlorhydria of less than 90 days’ duration, 
and by the failure of the ulcer to recur during the period of achlorhydria. It 
seems evident that if there were a simple means of producing permanent 
achlorhydria the ulcer problem would be solved. There may be, and doubt- 

less are, other solutions; perhaps a 50 per cent reduction in the gastric 
secretory rate would be sufficient to produce permanent cures. 

The question of why the stomach does not digest itself, asked by John 
Hunter *° in 1778, is still unanswered, although much is known about it. 
The protection afforded the mucosa by the constantly secreted layer of mucus 
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has been recognized for many years *'** as has the varying susceptibility of 
the stomach, duodenum and jejunum to peptic digestion. The purpose of 
this paper has been to focus attention upon the basic problem of “peptic” 
ulcer by demonstrating the invariable presence of acid gastric content and 
likewise the invariable healing effect of prolonged achlorhydria. 


CONCLUSIONS 


1. Chronic peptic ulcer occurs only in association with acid gastric 
secretion. 

2. Achlorhydria lasting longer than three months produces complete 
healing of peptic ulcer irrespective of the age of the patient or the duration 
of the disease 

3. Spontaneous or induced achlorhydria, if permanent, produces per- 
manent healing of peptic ulcer. 
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PROBLEMS IN THE NATURAL HISTORY OF 
POLIOMYELITIS * 


By Apert B. M.D., Cincinnati, Ohio 


Tue people who have worked for many years gathering information on 
the natural history of poliomyelitis are more impressed with the tremendous 
amount that remains to be learned than with what is known at the present 
time. That is not to say that in the approximately 40 years since the dis- 
covery of the virus etiology of the disease, there has not been accumulated 
a great deal of basic information, but what we know is still so sketchy that 
different investigators can interpret the available data in different ways. In 
this discussion I shall deal especially with the events which follow human 
infection with poliomyelitis virus and its mode of spread. 

It is no longer mere epidemiologic hypothesis to regard paralytic polio- 
myelitis as only one part of the clinical spectrum which results from infec- 
tion with poliomyelitis virus. Although there are as yet no simple tests for 
poliomyelitis infection in the individual case, the data very laboriously col- 
lected thus far suggest that following introduction and multiplication of the 
virus in the human body the following events may ensue: (1) no obvious 
signs of disease, (2) a febrile illness of one to seven days’ duration associated 
with any one or all of the following symptoms—headache, mild sore throat, 
nausea, vomiting, abdominal pain, (3) the preceding syndrome plus distinct 
nuchal or spinal rigidity, and (4) the preceding syndrome with varying 
degrees of paralysis and other signs indicative of involvement of the central 
nervous system. 

Let us now examine the extent of our knowledge on the behavior of 
poliomyelitis virus in the human body which would explain this clinical 
spectrum and also provide a basis for our evaluation of the various potential 
modes of spread. Our information for this kind of synthesis must be derived 
chiefly from studies on human beings—during life as well as post mortem— 
although it is obvious that the answer to certain questions on pathogenesis 
can come only from judiciously designed animal experiments. The few ob- 
servations which were available on human beings only 10 years ago and the 
injudicious deductions from animal experiments led to a concept of human 
infection which limited the field of operations for the virus to the olfactory 
mucosa and certain parts of the central nervous system. This concept was 
given up, as is well known by now, because both virus assay *** and patho- 
logical studies * *** on fatal spinal and bulbar paralytic cases showed that the 

* Morning lecture delivered at the Twenty-Ninth Annual Session of the American 
College of Physicians, San Francisco, California, April 21, 1948. 

From the Children’s Hospital Research Foundation and Department of Pediatrics, Uni- 
versity of Cincinnati College of Medicine. 

Personal work reported in this communication carried out with the aid of The National 
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pattern in human beings did not correspond to that found in monkeys * and 
chimpanzees * infected with poliomyelitis virus by the olfactory pathway. 
Although analogies are sometimes very helpful for orientation they also 
have their limitations. Certain phenomena in poliomyelitis, such as the well- 
established excretion of the virus in the stools, have been compared with pul- 
monary tuberculosis, scarlet fever, etc. where the etiological agent may be 
similarly excreted without it constituting a significant factor in the trans- 
mission of the disease. We must ask ourselves then whether or not polio- 
myelitis is in other respects also like pulmonary tuberculosis or scarlet fever 
or measles? Does the poliomyelitis virus multiply in or reach the lungs, the 
trachea, the nasal mucosa in any significant amounts ? 

It should be pointed out here that the death of the “olfactory pathway” 
concept of poliomyelitis has not eliminated from consideration the respiratory 
tract as the chief extraneural system involved in poliomyelitis, as reference 
to the most recent epidemiological literature will make clear.**''* ** What, 
then, are the facts with regard to the peripheral sites in which poliomyelitis 
virus is demonstrable with regularity in human beings—dead or alive? 
Since much of the controversy or indecision centers around the respiratory 
tract versus the alimentary tract it may be well to draw the line between them 
anatomically, particularly where they cross each other in the oropharynx. 
lor this reason one must consider separately results obtained with nasal 
secretions and nasal mucosa from those with so-called “nasopharyngeal se- 
cretions or washings” in which material from the oropharynx is obviously 
included. Results which are regularly obtained only with material from 
the oropharynx and not with that derived from the nose or lower respiratory 
tract seem to me to belong more appropriately in considerations of the ali- 
mentary tract. Prior to 1941, there were only scattered reports in the 
literature of tests on this or that tissue from fatal cases of poliomyelitis, and 
in the earlier days care was not always taken to avoid contamination.’* A 
systematic study of the topography of the virus throughout the body of seven 
patients, who for the most part died within a few days after ons“ of symp- 
toms, was reported in 1941 ' and a still more extensive study othe localiza- 
tion of the virus in various levels of the alimentary tract was giried out sub- 
sequently on six additional fatal cases."* As is well knowg”by now, these 
studies established the fact that the washed tissues of thg%alimentary tract 
were the only sites in which the virus was regularly fe “ud outside of the 
central nervous system. When multiple levels were tested the virus could 
be found somewhere in the tissues of the alimentary trac: in each patient. In 
any given case the virus was detected only in the pharynx or only at some 
level of the intestinal tract or in both, and this without reference to whether 
the primary paralysis was bulbar or spinal. It cannot be stressed too often 
that in no instance in these studies was virus found in the nasal mucosa. In 
the entire literature on poliomyelitis there is only a single report made by 
lexner and Amoss ** in 1919 in which the virus was said to have been re- 
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covered from the nasal mucosa of one of three fatal cases tested. In view 
of Flexner’s statement ** in 1936 that in the earlier years admixture with 
positive tissues could not be ruled out, and since it is also possible that during 
the terminal state there may be contamination of the nasal mucosa with 
material from the oropharynx, it is difficult to assign too much weight to 
this single finding, particularly since tests in later years on washed tissue 
removed -with special care to avoid contamination yielded only negative 
results. It is also noteworthy that in no instance was virus recovered from 
the salivary glands or the urinary bladder of human cases, in whom polio- 
myelitis virus was readily demonstrated elsewhere in the body. Nor with 
all the possibilities for aspiration, has the virus been demonstrated unequi- 
vocally in the trachea or lungs.*""* The pattern of virus distribution in a 
series of cases is more important than any isolated positive finding, and the 
almost regular or constant absence of virus in certain parts of the body can- 
not be dismissed from consideration on the grounds that negative findings 
are of no significance, when the same methods and procedures have served 
to demonstrate the almost regular presence of the virus in other peripheral 
tissues of the same individuals. 

Nevertheless, it is known from studies on the pathogenesis of other 
neurotropic virus infections in experimental animals, that the pattern of 
virus distribution may be ouite different early after invasion and before 
involvement of the central nervous system, from that which may be found 
at death. It is important to examine, therefore, what is known about the 
presence of poliomyelitis virus in the human body during life and particularly 
during the earliest stages of the infection. As regards the blood the early 
reports were all negative, and more recent work with concentrated, ultra- 
centrifuged preparations from 111 patients, most of them bled within a few 
days after onset of symptoms and 20 within less than 24 hours, yielded a 
positive result in a single abortive or nonparalytic patient. No virus has 
been found in the urine.*"* The nasal secretions alone, as distinguished 
from combined nasal and pharyngeal washings commonly referred to as 
“nasopharyngeal secretions,” have been studied on two occasions in 41 pa- 
tients and have not yielded a single unequivocal positive result. In one of 
these studies on 22 paralytic patients ** the pooled secretions collected on 
multiple cotton plugs inserted deep in the nasal cavities over a period of 
three consecutive days, failed to yield virus even when the collections were 
started within three days after onset of first symptoms. Similar negative 
results were obtained with the saliva and oral secretions expectorated nat- 
urally without hawking or coughing over a period of three days by 20 
paralytic patients. However, single specimens of stools or enemas obtained 
at the termination of each three-day period yielded virus in 10 of these 
patients 

In the second study ** on 19 patients, all within four days after onset of 
symptoms, the throat and nose were swabbed separately after, however, the 
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patients had heen induced to talk, blow, cough and expectorate for one-half 
hour into sterile gauze masks which were tied over the patient’s mouth and 
nose. The ;hroat swabs yielded virus in six of these patients, the nose swabs 
in one, and the wet portions of the masks in two. Since the same patient 
who yielded the positive nose swabs also had virus in the mask and since the 
nose was_swabbed after the mask had been contaminated, the authors *’ are 
not will to interpret this result as an unequivocal demonstration that virus 
is pres@ in the nose under normal conditions. The report of Kessel and 
his as® ciates * that only negative results were obtained in tests on nasal 
washiigs from 139 patients is of interest in this connection, especially since 
it is not clear that they may not have dealt with nasopharyngeal rather than 
nasal washings. The repeated demonstration of virus in the tissues of the 
oropharynx and in washings from this region ** ** *** particularly during 
the early stages after infection, can hardly be used as evidence for involve- 
ment of the respiratory tract in poliomyelitis. The oropharynx is properly 
part of the alimentary tract and the intriguing point in the available observa- 
tions lies rather in the fact that virus is only infrequently recovered from this 
region after the first week, while the stools continue to be infective for many 
weeks.** In this respect Dr. Thomas Francis has often recalled in recent 
years the almost forgotten reports ** ** that typhoid bacilli could be recovered 
from the throat and mouth of approximately 50 per cent of patients with 
typhoid fever. Since the work of Hamburger and his associates * has 
shown how limited is the escape to the exterior of streptococci and presum- 
ably other infectious agents which are present only in the throat, and that 
the “nasal carriers” are the “dangerous carriers” from the point of view of 
dissemination, it would appear to be of the greatest importance to establish as 
unequivocally as possible by further studies on patients in the earliest stages 
after infection the extent to which the nasal mucosa and the oral secretions 
under ordinary, not artificial circumstances, may be a source of poliomyelitis 
virus. If the present negative results are confirmed, it should have a bearing 
not only on epidemiological thinking but also on public health practice. 

For the present, however, our chief concern in the pathogenesis of the 
infection is with how the virus which is demonstrable in various levels of the 
alimentary tract gets there and where it multiplies during the many weeks of 
its excretion in the stools. The simplest assumption would have it that as 
virus is swallowed it invades the tissues at one or another or many levels of 
the alimentary tract and multiplies locally. That poliomyelitis virus can 
pass through the secretions of the stomach and intestines unharmed has been 
shown many years ago, but when it failed to multiply as with certain strains 
in rhesus monkeys, it could not be detected in the stools for more than two 
to three days after feeding. There are, however, certain difficulties con- 
nected with the hypothesis of local multiplication. There is at the present 
time no evidence that the virus can multiply in any cells other than nerve 
cells, and because of the extreme host and tissue specificities of the polio- 
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myelitis viruses it would be most difficult to devise an experiment with an 
appropriate strain of virus that could answer this question unequivocally. 
Certain it is, however, that the mere capacity for even extensive multiplica- 
tion in nerve cells is not sufficient to insure multiplication in the alimentary 
tract. Some of the strains of virus that are most highly virulent for either 
the rhesus, cynomolgus or African green monkeys, among them the well 
known M. V. strain and the Brunhilde strain of Howe and Bodian, pass 
through the alimentary tract of these animals without either local multiplica- 
tion or production of the disease.*” ** Certain other strains of recent human 
origin, however, such as the “Per,” produced the disease quite readily after 
being fed in the form of cynomolgus nervous tissue to cynomolgus monkeys 
and could be detected with great ease throughout the entire alimentary tract 
—washed tissues as well as contents—at the onset of paralysis.’* Similar 
results were obtained by Faber “ with this strain of virus, but after only a 
few additional passages in rhesus monkeys Howe “ was unable to infect any 
of a large number of cynomolgus monkeys with this strain.* The successful 
infection of chimpanzees by the oral route with human stools *' as well as 
with a variety of monkey-adapted ** and also mouse-adapted poliomyelitis 
viruses ** is now well established, as is the fact that chimpanzees like human 
beings can then excrete the virus in their stools for as long as two months.** 
It is clear, therefore, that a poliomyelitis virus must possess some property in 
addition to its neurocytotropism as measured by its virulence for the central 
nervous system, in order to be able to multiply in or invade from the ali 
mentary tract. Thus while the submucous and myenteric plexuses of nerve 
cells, which are so abundantly distributed in the alimentary tract, might be 
considered as the sites for virus multiplication, it is not clear why they are 
not attacked by all virulent strains. Although it is conceivable that virus 
multiplication could occur without necessarily destroying these nerve cells, 
it would have to continue over a much longer period than is ordinarily the 
case in the central nervous system. 

Faber and Silverberg *' recently postulated that “almost any nerve system 
with peripheral endings in the mucous surtaces can, if exposed, convey virus 
in a central direction to its regional ganglia” and that “the primary lesion of 
poliomyelitis occurs in the peripheral ganglia.” According to this view there 
is no local multiplication at all at the portal of entry, and the presence of virus 
in the peripheral tissues would be due to a retrograde centrifugal axonal 
spread from the first neuronal cell bodies affected by the virus. In my 
opinion, the greatest difficulty in the way of this attractive hypothesis is the 
fact that highly virulent strains of poliomyelitis virus cannot invade the cen- 
tral nervous system of rhesus monkeys from either the nasal, pharyngeal or 
intestinal mucosas when the olfactory tracts are cut, and even more recently 

* Since the presentation of this paper, Howe and Bodian (Am. Jr. Hyg., 1948, xlviii, 
99-106) reported that while “Per” virus derived from rhesus monkeys failed to infect 


cynomolgus monkeys by the oral route, that derived from cynomolgus monkeys produced 
such infection with the same incidence as originally reported by Sabin and Ward.** 
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recovered strains such as Howe and Bodian’s “Brunhilde” virus, in spite 
of possessing an intracerebral titer of 10° *, failed to multiply in or penetrate 
the mucous surfaces of the alimentary tract after being fed to baby African 
green monkeys.” It cannot be said, therefore, that all that is required is a 
virulent virus and any mucous surface with exposed nerve endings. 

The observations of Trask and Paul,** later extended by Melnick,** which 
showed that in occasional chimpanzees and monkeys inoculated with certain 
strains of virus intracutaneously, subcutaneously or intraperitoneally (but as 
a rule not after intracerebral inoculation) virus may subsequently be recov- 
ered from the stools, suggested that virus may localize in the alimentary 
tract without necessarily being swallowed. That such localization is most 
likely not due to centrifugal spread from the central nervous system is sug- 
gested not only by the fact that virus could be found in the stools several 
days before the appearance of paralysis,” but that following the extensive 
multiplication of virus which occurs after intracerebral inoculation, the virus 
has never been found in the stools by other investigators ** *’ and only once in 
Melnick’s * tests on 28 monkeys. Although one wishes that these animals 
in New Haven had not been exercised “in a common runway” where they 
might have picked up some virus from the feces of other monkeys (such 
spontaneous infections have now been reported **), it is, nevertheless, possible 
that in occasional parenterally inoculated animals the virus could enter the 
blood stream ** **** and then localize in the alimentary tract. In young 
mice inoculated intravenously with the virus of St. Louis encephalitis it has 
been demonstrated that almost simultaneous localization and multiplication 
occurred in the intestinal tract and brain.*° It may be noted parenthetically, 
however, that despite extensive multiplication in the intestines, the St. Louis 
virus was not excreted in the stools. 

As regards the pathways by which the human nervous system is invaded 
from the periphery, the available bioassay and pathological studies have led 
Howe and Bodian and myself to agree that they only serve to exclude the 
olfactory system and the blood stream as possible pathways of the virus and 
to suggest that the cervical and abdominal sympathetic nerves are infre- 
quently if ever used as pathways for invasion of the central nervous system. 
The frequency with which the bulbar form of the disease is exhibited by 
monkeys inoculated into the pharyngeal region *' and by patients who de 
velop poliomyelitis after tonsillectomy,** “* and the small proportion of the 
bulbar type among the general run of cases, perhaps suggests that the nerves 
of the pharynx do not constitute the most frequent: pathway. The same 
objection may perhaps be raised against the vagus nerve, which supplies 
almost the whole intestinal tract except for the descending colon and rectum, 
even though there is experimental evidence that primary spinal paralysis 
may occur in a proportion of animals, in whom viral invasion occurred along 
the nerves of the throat * or the vagus.** Since nuchal and spinal rigidity 
or spasticity are almost invariably found before the appearance of paralysis, 
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and since Bodian ** has recently reported that in the preparalytic stage of 
experimental poliomyelitis, spasticity, tremor and hyper-reflexia of the leg 
muscles can occur in the absence of virus or lesions in the lumbar spinal 
cord, but apparently as a result of lesions in the reticular formation and 
vestibular nuclei of the medulla and the roof nuclei of the cerebellum, it may 
be that the medulla is the primary site of invasion in the human central 
nervous system. On the other hand, the not infrequent history of regional 
cutaneous hyperesthesia, sometimes for several days prior to the development 
of primary lower spinal paralysis, has suggested that there may be primary 
involvement of the dorsal root ganglia via the afferent sensory fibers from 
the gut; the difficulty with this hypothesis is that there is still some question 
among anatomists as to whether or not there are sensory fibers in the gut 
with cell bodies in the dorsal root ganglia, and if so whether or not they are 
limited to the serosa or mesenteric attachment. This, then, is the dilemma 
and we may ask whether there is any way to resolve it for the human disease, 
and if not, how much light can be derived from further studies on experi- 
mental animals? Faber and Silverberg “* have recently attempted to supply 
the answer to some of these questions by a histopathological study of the 
peripheral cranial and sympathetic ganglia in fatal human cases. Bodian 
and Howe“ in a recent communication on the significance of lesions in 
peripheral ganglia in chimpanzee and human poliomyelitis have challenged 
the conclusions of these authors on the basis that the lesions in the sym 
pathetic ganglia could not be regarded as specific for poliomyelitis while those 
in the craniospinal ganglia in fatal cases or even in the earliest paralytic stage 
in experimental animals cannot serve as indicators of primary portal of entry, 
since at that stage they are invariably involved by centrifugal spread of virus 
from the central nervous system. My own observations ** lead me to agree 
with Bodian and Howe “ in their conclusion that it is not possible to obtain 
the answer to this particular question from a histopathological study of ma- 
terial from fatal human cases. I do believe, however, that it should be 
possible to obtain the answer by an extensive, judiciously designed virus 
assay study on cynomolgus monkeys or chimpanzees sacrificed at various 
stages after feeding of a strain of virus which would produce paralytic polio- 
myelitis in them. 

The last question | would like to take up in our consideration of the 
events which follow human infection with poliomyelitis virus is concerned 
with the distribution and effects of the virus in the subclinical, so-called 
abortive, nonparalytic, and transitory paralytic forms of the disease. In 
1941, unequivocal evidence was published indicating that subclinical or non- 
paralytic forms of poliomyelitis infection not only existed in monkeys 
inoculated with strains of recent human origin but that they were associated 
with neuronal lesions of varying extent in the same centers of the central 
nervous system which are affected by the virus in the paralytic disease.” “ 
It was furthermore shown that the virus need not necessarily destroy all the 
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affected neurons but may produce only partial degenerative changes from 
which recovery is possible.“ “* Since evidence of extensive neuronal destruc- 
tion could be found in the spinal cord of monkeys exhibiting no evidence of 
paralysis, it was apparent that the segmental distribution of the lesions could 
be of such a nature that there would be no interference with the major in- 
nervation of a given muscle. Similarly, it was found that the transitory 
character of paralysis occasionally observed in monkeys was also on the basis 
of specific effects on the neurons.“ In human infection the question re- 
mained whether in the many subclinical or mild abortive cases without any 
physical signs pointing to involvement of the nervous system, there, never- 
theless, was such involvement, or whether viral multiplication was limited to 
the peripheral tissues. In 1945, Bodian and Howe * reported that among 
seven chimpanzees with clinically inapparent or nonparalytic poliomyelitis 
but excreting virus in their stools, there was none without lesions of some 
kind in the central nervous system. They stated that because of the great 
similarity in the response of chimpanzees and human beings to infection 
with poliomyelitis virus, there was reason to believe that in human beings 
also, the so-called systemic or peripheral type of inapparent poliomyelitis, 
with virus restricted to peripheral tissues and ganglia, may be rare or 
nonexistent. In 1946, I had an opportunity to study an outbreak of polio- 
myelitis among American marines in Tientsin, China, and found that lumbar 
punctures had been done on at least 40 men who had only a very mild tran- 
sitory febrile illness without any detectable nuchal or spinal rigidity; in 25 
of these, pleocytosis was present ranging from 50 to 500 cells per cu. mm. 
During the past summer (1947), Dr. A. J. Steigman and I studied a mild 
illness of which there were many thousands ef cases among the children of 
Cincinnati, Ohio, and which was generally called “summer grippe” or “sum- 
mer sore throat.’’*** Among 10 such children, who were representative of 
thousands that were left at home, we found five with pleocytosis, and from 
two of the remaining five, without either pleocytosis or nuchal-spinal rigidity, 
we recovered poliomyelitis virus. In poliomyelitis, pleocytosis results from 
an overflow of cells from the Virchow-Robin spaces, which to begin with 
were most probably called forth by some neuronal injury.** Nor can it be 
said that the absence of pleocytosis in the other patients necessarily indicates 
that the central nervous system was not involved. 

The factors which determine the limited multiplication or dissemination 
of poliomyelitis virus within the central nervous system in those with inap- 
parent or nonparalytic infections are little understood and should provide 
an important field for future study. That one factor is to be found in the 
host is evident from the fact that from the central nervous system of non- 
paralytic monkeys which had successfully halted the infection in the spinal 
cord or prevented its extension to the spinal cord, it was still possible, several 
weeks after the acute stage, to recover virus which in other monkeys pro- 
duced the severe paralytic disease.“ The extent to which such an equi- 
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librium or “armed truce” between the virus and the host may exist in human 
beings who exhibit no signs of infection or only a very mild “summer grippe” 
or “summer sore throat” is unknown, but that it exists is highly probable. 
The frequency with which fatiguing exercise or severe exertion may be 
followed by paralysis after an interval of 24 hours or less in individuals with 
a history of antecedent minor illness or even without any such history, 
suggests that the virus was probably already in the central nervous system 
at the time of the physical stress, and that this provocative factor might have 
upset the equilibrium between the virus and the host achieved at some earlier 
time.** ** ** Although the question of the existence of strains of poliomyelitis 
virus with inherently low virulence, irrespective of the status of the host, 
has often been considered, there has been no conclusive experimental work 
on it. The fact that strains of very high virulence for the monkey have been 
recovered from very mild or inapparent human infections has emphasized 
the role of the host. However, during the recent Cincinnati epidemic of 
so-called “summer sore throat” or “summer grippe,”” we have found evidence 
suggesting the operation of strains of poliomyelitis virus of very low viru- 
lence for monkeys in many of these minor illnesses, while strains of high viru- 
lence for monkeys were recovered from paralytic cases which were occurring 
at the same time.*™ Also to be considered in this connection is the growing 
body of evidence which indicates that there is not just one immunological 
type of poliomyelitis virus but many. It is not improbable that the antigenic 
complexity of different strains may be such that in some instances infection 
with one type may confer no immunity at all against another, while in others 
there may be a partial immunity which could modify the course of subsequent 
infection. 

In the last part of this discussion, I should like to consider some of the 
issues which contribute to the uncertainty which still surrounds the question 
of dissemination of the virus in nature, with special reference to how it 
reaches the person who will become infected. Although the bulk of the 
evidence continues to point to man as the primary and chief reservoir of the 
virus, it is not at all settled, as some would have it, that intimate association 
with other human beings is the chief and most important means of trans- 
mission. First of all what is the present status of the existence in nature of 
hosts other than man? Leaving out of consideration the unusual circum- 
stances in which a chimpanzee or special breed of monkey may become spon- 
taneously infected, is there any evidence that domestic animals or birds or 
rodents may be hosts for the virus and sources of human infection? In 
two recent communications, it was reported by one investigator °° that three 
ot 37 dog serums in Chicago, and by another group of investigators ® that 
78 per cent of 55 domestic cows, 63 per cent of 48 domestic horses, and 44 
per cent of 112 domestic chickens, among other animals tested, neutralized 
the Lansing mouse-adapted virus. There is no question now that the Lans- 
ing mouse-adapted virus represents a bona fide human poliomyelitis virus, 
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immunologically identical with a number of other strains of human polio- 
myelitis virus and yielding similar results in tests with human sera as were 
obtained with the monkey strains. Is it possible then to conclude from these 
reports that like the arthropod-borne encephalitis viruses, poliomyelitis virus 
can also have a wide host range in nature? My own answer to this question 
isno. The amount of virus used in the reported tests was so small and the 
degree of so-called neutralization, therefore, as a rule so slight and so unlike 
the extensive neutralization produced by the majority of adult human sera, 
that the results on the animal sera cannot be regarded as specific or indicative 
of previous infection with poliomyelitis virus. In my own studies with the 
Lansing virus (in association with Dr. I. Young) it was found that the 
children on Okinawa developed antibodies for this virus at a very early age, 
but when eight goats, six horses and nine chickens from the same region 
were tested against varying amounts of virus, all yielded results which were 
regarded as negative by comparison with those obtained with the children’s 
sera. Furthermore, Hammon and his associates “' reported that chickens 
fed or inoculated with poliomyelitis strains of recent human origin neither 
excreted virus in the feces nor developed neutralizing antibodies. Also 
Pearson and his associates ** have recently reported negative results in their 
search for virus in the tissues or feces of a large variety of animals present 
in the environment of human cases of poliomyelitis. 

The so-called poliomyelitis-like viruses recovered from rodents, or with 
the aid of rodents," have added their share of confusion. From a study 
of all the available data, it is my own considered opinion that the viruses 
known as MM, FA, GDVII, and related strains are spontaneous encephalo- 
myelitis viruses of rodents, and are no more poliomyelitis-like or related to 
the poliomyelitis viruses than are the St. Louis, Japanese B, equine and a 
host of other encephalomyelitis-producing viruses. 

The only other creatures from which poliomyelitis virus has been re- 
covered unequivocally in nature, are the nonbiting flies collected in both 
rural and urban areas during epidemics.’**' The demonstration that flies 
in an epidemic area can contaminate food with enough virus to transmit 
the infection to chimpanzees that eat it,”’ has given the nonbiting flies added 
epidemiologic significance. The recent work of Melnick and Penner” 
strongly suggesting that the flies may not be mere passive carriers but that 
virus of recent human origin may actually multiply in them and be excreted 
for three weeks or longer, needs confirmation and extension because of the 
important bearing it may have on the dissemination of the virus in nature. 
It may be added here that tests by Hammon,"’ Paul,”* Francis * and their 
associates on thousands of mosquitoes caught during epidemics of polio- 
myelitis have all yielded negative results. 

Among students of the epidemiology of poliomyelitis there are now three 
main views on the mode of spread of the disease, all regarding the human 
being as the primary reservoir of the virus. These views or hypotheses, 
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for the sake of emphasis, may be called the respiratory, the alimentary, and 
the alimentary plus the nonbiting flies. The “respiratory” hypothesis 
postulates that transmission occurs when the virus is breathed out or other- 
wise expelled from the nose or mouth of one person and is then breathed in 
by another. The “respiratory” hypothesis is based chiefly on: (1) the 
demonstrated presence of virus in the pharynx; (2) the conviction, gained 
from tracing contacts of patients, that the infectious period in poliomyelitis 
is very short * *’ corresponding more to the limited time the virus is present 
in the throat than to the longer time it is excreted in the stools; and (3) the 
so-called radial spread of the disease.*’ According to the “alimentary” 
hypothesis the virus is transmitted by being put into the mouth as by con- 
taminated fingers or food. The “alimentary” hypothesis is based on the 
following considerations: (1) the stools are the richest potential source of 
the virus and other infectious agents in excreta are known to be transmitted 
in a great variety of ways both direct and indirect; (2) the possibility of 
infection by the oral route has now been established beyond doubt in experi- 
ments on animals '* *****; (3) studies on other infectious agents have shown 
that the “nasal” rather than the “pharyngeal” carriers are the “dangerous” 
carriers,** and in the case of poliomyelitis there is no evidence that virus is 
ordinarily present in the nose ***’; (4) while the virus is present in the 
pharynx there is no evidence that under ordinary conditions it is expelled 
from the mouth in droplets which could be breathed in by someone else ** *' ; 
(5) when virus is breathed in by experimental animals, there is invariably 
involvement of the olfactory pathway,** which is not the case in human 
beings; (6) “healthy” carriers far outnumber the sick individuals, and the 
infective period of poliomyelitis cannot definitely be defined as short by 
tracing contact only to individuals who are sick and therefore largely out 
of circulation a few days after onset; (7) the phenomenon of radial spread 
of a human disease can only suggest that the primary reservoir of the in- 
fectious agent is in man, and does not indicate one way or another the way it 
is transmitted. 

Neither the “respiratory” nor the “alimentary” hypothesis attempts to 
account for the fact that 90 per cent or more of the cases and most of the 
epidemics occur during the late summer and autumn, except for the assump- 
tion that hot weather makes the individual more prone to have the paralytic 
form of the disease. Against this view is the fact that most of the high 
incidence peaks are in September rather than during the hotter summer 
months, that when epidemics start late they frequently continue on into 
October and November, that small epidemics can occur in cold weather, and 
that the hottest climates have the smallest number of cases with the paralytic 
form of the disease. The “alimentary plus nonbiting flies” hypothesis re- 
gards the predominance of the disease during the late summer and early 
autumn as being due to greater dissemination of the virus by flies con- 
taminated with infected human excrement. According to this view small 
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outbreaks can occur in the absence of flies and epidemics can continue at 
least for a time after the advent of cold weather has caused the flies to dis- 
appear, because of the large number of human carriers that are established by 
the initial widespread dissemination of the virus. The fact that the great 
improvements in the standards of living and community sanitation during 
the last half century have instead of lowering the incidence of poliomyelitis 
tended rather to raise it, and the fact that in the parts of the world where 
sanitation is of the lowest order and flies in greatest abundance poliomyelitis 
is a notoriously rare disease, have been brought forward as objections to 
both “alimentary” hypotheses. Actually, however, there is evidence that in 
densely populated countries with primitive sanitation poliomyelitis infection 
is more widespread than elsewhere, although paralytic poliomyelitis which 
is relatively uncommon among the natives, appears with great frequency 
among the foreigners in their midst who come from the more hygienic 
countries,” although it is possible that hygiene may have nothing to do with 
it. 

From the point of view of public health practice, it is of considerable 
importance which of these views is closest to the truth. For according to 
the “respiratory’’ hypothesis, you can get the infection without touching 
anything or anybody or swallowing anything, and the epidemiologic proto- 
type for poliomyelitis is measles and diphtheria. On the other hand, ac- 
cording to the “alimentary” hypothesis you cannot get the infection without 
touching somebody or something contaminated with virus and transferring 
it with the fingers to the mouth or swallowing food which has been con- 
taminated in any of a great variety of ways. According to the “alimentary 
plus nonbiting flies” hypothesis intimate person to person contact by itself 
does not explain the late summer-autumn predominance of the disease, and 
stresses as an added factor the potential increase in virus dissemination by 
the nonbiting flies. In both “alimentary” hypotheses the epidemiologic 
prototype is bacillary dysentery with its inapparent infections, multiple im- 
munologic types, and multiple modes of spread. 

I have tried to present to you the available data as critically, and yet as 
dispassionately, as possible. Nevertheless, I recognize the possibility that I 
may have overstressed some and understressed others, and that in my limited 
vision I may have overlooked the truly crucial problems in the natural 
history of poliomyelitis. 
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ANDROGEN THERAPY * 


By W. O. Tuompson, M.D., F.A.C.P., Chicago, Illinois 


INTRODUCTION 


Many substances with androgenic properties have been isolated from 
the testes, adrenals, blood, and urine, but the most potent androgenic material 
isolated so far is testosterone. This substance was isolated from the testis 
by Laqueur and his colleagues in 1935 ' and was synthesized in the same year 
by Ruzicka * and Butenandt.* Various observations suggest that it is more 
potent when administered in the form of an ester than when given in the free 
form. In clinical medicine it is usually administered in the form of the 
propionate. 

Although other androgens have been isolated and prepared synthetically, 
they are rarely used in clinical medicine and a discussion of androgen therapy 
is, therefore, concerned primarily with the effects of testosterone. 

There is still some debate as to what the male sex hormone actually is, 
although many observers have considered it to be testosterone in active 
chemical combination. The functions of other androgens in the body have 
not been clearly determined, although they may play some role in metabolism. 
For example, the adrenal cortex produces various androgenic materials but 
we do not know just what their functions in the body are, and in particular 
whether or not they are normally concerned with the development and main- 
tenance of secondary sex characteristics. Tumors of the adrenal cortex 
sometimes develop which produce a great excess of androgen, especially de- 
hydroisoandrosterone. In young boys these tumors cause precocious 
puberty and in sexually mature women cause masculinization, characterized 
by amenorrhea, atrophy of the breasts, enlargement of the clitoris, hirsutism, 
lowering of the pitch of the voice, and acne. 

Some of the androgenic material isolated from urine comes from the 
adrenal cortex and the adrenal cortex continues to produce androgenic ma- 
terial after castration.‘ However, the adrenal cortex seems to be unable to 
substitute for the testis after castration and does not prevent the development 
of all the signs and symptoms of eunuchism. 


FUNCTIONS OF ANDROGENS 


Androgens and estrogens should be looked upon not merely as materials 
which stimulate sex function, but as general metabolic stimulants which in- 
fluence the function of all tissues in the body. This point of view can readily 


* Read at the Twenty-Ninth Annual Session of the American College of Physicians, San 
Francisco, California, April 21, 1948. 

From the Department of Medicine, University of Illinois College of Medicine and the 
Grant and Henrotin Hospitals, Chicago. 
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be appreciated by a consideration of the functions of the sex hormones. The 
male sex hormone is responsible for the development of the secondary sex 
characteristics of the male, which include *: 


Growth of the external genitalia. 

Growth and function of the prostate gland. 
Increase in the size and firmness of the muscles. 
Masculine distribution of hair. 

Lowering of the pitch of the voice. 

Normal configuration of the skeleton. 

Normal emotional reactions. 


wry 


Its influence on the development of the musculature and the skeleton, and 
on the emotional status of the individual iS evidence of its general metabolic 
effect. During normal puberty the musculature of the male increases in size 
and firmness. The same changes are observed when puberty is induced with 
chorionic gonadotropin or testosterone. The quality of the musculature 
of the male depends on various factors, which include heredity, nutrition, and 
hormones. An adequate quantity of male sex hormone is essential for the 
skeleton to attain normal proportions. If it is absent during puberty, the 
trunk becomes short in proportion to the extremities, the shoulders narrow, 
and the hips broad. Because of the influence of the male sex hormone on 
calcium metabolism, its administration has been suggested to promote healing 
of bone in older men with fractures. The male sex hormone also promotes 
retention of nitrogen in the body and influences the metabolism of various 
electrolytes, including sodium and chloride. When administered in large 
quantities it will cause pitting edema of dependent portions of the body. A 
very common effect of its administration is the production of acne. It ex- 
ercises a profound influence on the emotional reactions of men. 

Sexually immature men usually have a sense of inferiority and go to great 
lengths to cover up their physical defect. They also may suffer from de- 
pression and have suicidal ideas. When the male sex hormone is suddenly 
withdrawn from a normal man by castration, similar emotional disturbances 
may result, as well as atrophy of the genitalia, loss of hair from various parts 
of the body, decrease in muscle strength, weakness, lack of ability to concen- 
trate and hot flashes. 


[Types or HypoGoNapDISM 


In order to carry out androgen therapy intelligently, it is necessary to 
have a clear understanding of the various types of hypogonadism. The 
testis has two functioning parts, namely, the seminiferous tubules which 
produce spermatozoa, and the interstitial cells of Leydig, which produce 
male sex hormone.” * The functions of these two portions of the testis are 
interrelated and normal spermatogenesis appears to be in part dependent upon 
normal production of male sex hormone. However, these functions may 
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vary independently and the testis may show atrophy of the seminiferous 
tubules without much impairment of function of the interstitial cells. 

It has been suggested by some observers, including Tornblom* and Mc- 
Cullagh,® that the testis produces a second hormone which is estrogenic in 
nature and is elaborated by the seminiferous tubules. 

There is a close relation between the anterior lobe of the pituitary and the 
testis. The anterior lobe of the pituitary produces a follicle-stimulating hor- 
mone which influences the function of the seminiferous tubules and a lutein- 
izing hormone which stimulates the interstitial cells to produce male sex 
hormone. Hypogonadism may therefore be either primary or secondary, 
the primary type being caused by some defect in the testis itself, and the 
secondary type being the result of some defect in the stimulating mechanism 
in the pituitary. These two types of hypogonadism, on theoretical grounds, 
may be further subdivided as follows : 


Primary Type 


1. Hypofunction of the seminiferous tubules without impairment of the interstitial 
cells. 

2. Hypofunction of the interstitial cells without impairment of the function of 
the seminiferous tubules. 

3. Hypofunction of both portions of the: testis. 


SECONDARY TYPE 


1. Deficient production of follicle-stimulating hormone, affecting primarily the 
seminiferous tubules. 

2. Defective production of luteinizing hormone, affecting primarily the inter- 
stitial cells. 

3. Defective production of both follicle-stimulating and luteinizing hormones, 
affecting the function of both portions of the testis. 


Theoretically, all of these types of hypogonadism may be present, but in 
most instances when there is a deficient function of one portion of the testis, 
there is some evidence of a deficient function of the other. It is not uncom- 
mon to observe atrophy of the seminiterous tubules and azoospermia in men 
whose testes produce enough male sex hormone to maintain secondary sex 
characteristics. The opposite of this condition, namely, normal function of 
the seminiferous tubules with deficient function of the interstitial cells is theo- 
retically possible, but has rarely been observed. 


STIMULATION AND SUBSTITUTION THERAPY 


Androgen therapy is substitution therapy whereas gonadotropic therapy 
is stimulation therapy.° Androgens should be employed when it is impos- 
sible to stimulate the testis adequately with gonadotropins. Chorionic 
gonadotropin is a very effective material for stimulation of the interstitial 
cells oi the testis, but does not have much influence on the function of the 
seminiferous tubules. Pituitary and equine gonadotropins theoretically 
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stimulate the functions of both portions of the testis, but primarily the func- 
tion of the seminiferous tubules, because they contain an excess of follicle- 
stimulating hormone. In actual practice they are not very effective, and we 
therefore do not have any satisfactory method of stimulating spermatogenesis 
when it is deficient. 


Uses oF ANDROGENS 


Androgen therapy appears to be of value in the following conditions °: 


Eunuchism. 

Primary eunuchoidism. 

Bilateral intra-abdominal cryptorchism. 

The Frohlich syndrome associated with intra-abdominal cryptorchism. 
Pituitary dwarfism. 

Carcinoma of the breast. 

Functional uterine bleeding. 

Suppression of lactation. 

Impotence from glandular causes. 

The male climacteric. 

Fractures in old men. 

Cushing's syndrome. 

Addison's disease. 

Hypopituitarism with secondary hypogonadism in old men. 
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EuUNUCHISM 


In eunuchism there is complete loss of all functions of the testis as a re- 
sult of removal, injury, or atrophy. The intramuscular administration of 
testosterone propionate in oil usually substitutes completely for the male sex 
hormone. The effects of its administration depend somewhat upon the age 
at which treatment is carried out. If an individual is castrated during child- 
hood, the administration of testosterone propionate during the age of puberty 
will cause normal development of the secondary sex characteristics, including 
growth of the genitalia, development of the musculature, normal configura- 
tion of the skeleton, lowering of the pitch of the voice and growth of hair 
on the body. 

If an individual is castrated during childhood and treatment is delayed 
until after the age of puberty, some skeletal disproportion persists and the 
genitalia, musculature, and hair cannot be made to develop as much as if the 
stimulus is applied during the age of puberty. Testosterone propionate is 
effective throughout life, and even if treatment is delayed until the age of 60 
years, a considerable amount of development of secondary sex characteristics 
can be induced. The ideal age to begin treatment in eunuchs is 11 or 12 
years. The defect is a permanent one and such individuals require treatment 
throughout life. The amount of material required to produce maximum 
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development varies in different patients but in many, maximum development 
can be induced with 25.0 mg. given intramuscularly three times a week. 
In some instances as much as 50.0 mg. a day may be necessary. 

When men are castrated after the age of puberty, the administration of 
testosterone propionate will restore the secondary sex characteristics to 
normal. 


PRIMARY EUNUCHOIDISM 


In eunuchoidism there is only partial loss of testicular function. There 
is always a deficient production of male sex hormone, and almost always a 
deficient function of the seminiferous tubules. It may be associated with 
bilateral cryptorchism or atrophic testes may be present in the scrotum. 
Whether it is primary or secondary in nature can be determined by an assay 
of the follicle-stimulating hormone in the urine. If this is present in normal 
or increased quantities, it may be assumed that the primary defect is in the 
testis and that the function of the pituitary is normal. If it is present in 
deficient amounts, it may be assumed that the primary defect is in the 
pituitary and that the testis is not properly stimulated. 

If facilities for hormone assays are not available, the type of eunuchoidism 
may be determined by the administration of chorionic gonadotropin. If the 
testis responds to stimulation therapy it may be assumed that the eunuchoid- 
ism is of the secondary type; and, if it does not respond, that ic is of the 
primary type. It is a good general rule to observe the effect of stimulation 
therapy before resorting to substitution therapy with androgens. In many 
patients with eunuchoidism, after the age of puberty, the testis may show a 
definite response to stimulation therapy with chorionic gonadotropin, but 
may not produce enough male sex hormone to cause adequate development 
of the secondary sex characteristics. Under these circumstances treatment 
with testosterone propionate may be desirable even though the eunuchoidism 
is of the secondary type. It is possible that in these patients irreparable 
damage to the testes occurs as a result of the long period of absence of ade- 
quate stimulation. 

The treatment of the eunuchoid state should be started at the age at which 
puberty normally begins, namely, 11 or 12 years. If the testes are in the 
scrotum it is not always easy to be certain at this early age that the function 
is deficient, and for this reason treatment is often delayed until irreparable 
changes in the skeleton and musculature occur. In eunuchoid individuals 
the testes are usually abnormally small even before puberty. When the 
testes are in the abdominal cavity, an effort should be made to bring them 
into the scrotum by treatment with chorionic gonadotropin or testosterone 
propionate. The actual type of treatment used depends upon whether or 
not the testes can respond to stimulation therapy. After the testes have been 
brought into the scrotum, further treatment may be delayed until the age of 
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It is recommended that the testes be brought into the scrotum as early 
as possible because they cannot function normally in the abdominal cavity 
and after they have been brought into the scrotum they may be able to re- 
spond more readily to stimulation therapy. The risk of permanent damage 
to the testes appears to be greater the longer they remain in the abnormal 
environment of the abdomen.’® 


BILATERAL INTRA-ABDOMINAL UNDESCENDED TESTES 


In most patients with undescended testes, chorionic gonadotropin is the 
best therapeutic agent. It may produce definite stimulation of genital 
growth even when both testes are in the abdominal cavity. This material 
should, therefore, be used first and the administration of testosterone pro- 
pionate resorted to only if chorionic gonadotropin is ineffective. In some 
instances intra-abdominal testes will descend into the scrotum with glandular 
therapy, but very often surgical measures are necessary after some stimula- 
tion of genital growth has been produced with chorionic gonadotropin or 
testosterone propionate. 


THe Frouwticu SYNDROME AND UNDESCENDED TESTES 


In most patients with the Frohlich syndrome the testes are in the scrotum, 
but they are undescended in patients with this disorder more commonly than 
in normal individuals. In patients with the Frohlich syndrome in whom 
both testes are in the abdominal cavity, treatment with chorionic gonado 
tropin should be tried first and testosterone propionate used if it is ineffective 

Patients with bilateral intra-abdominal cryptorchism may have hypo 
gonadism of the primary or secondary type and the cryptorchism may be 
caused by mechanical or glandular factors. If the testes fail to function 
properly when they are brought into the scrotum, glandular therapy of the 
stimulation or substitution type must be continued indefinitely, the form of 
therapy depending upon the type of hypogonadism which is present. The 
dose of chorionic gonadotropin required varies from patient to patient, but 
in most instances the intramuscular administration of 500 I. U. of this ma 
terial three times a week is adequate. The dose of testosterone propionate 
that is required also varies from patient to patient, but in most instances 
25.0 mg. administered intramuscularly three times a week will cause complete 
development of secondary sex characteristics. 


Pituitary DwakFiIsM 


Testosterone propionate is a very potent stimulator of genital growth. 
When androgens are present in large quantities in young boys, either as the 
result of tumors of the adrenal or testis, or as the result of therapeutic admin- 
istration, they cause rapid growth of the skeleton in length and affect the 
skeletal proportions. Young boys with tumors of the adrenal cortex, which 
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produce an excess of androgens, grow rapidly in height and for a few years 
are taller than most boys of their age. Eventually they become somewhat 
short in stature because of the premature closure of their epiphyses. The 
administration of chorionic gonadotropin, which stimulates the testes to pro- 
duce androgenic material, also causes rapid growth in height in young boys. 

Because of its growth promoting properties, tesiosterone propionate is of 
definite value in the treatment of pituitary dwarfism. It stimulates that 
component of growth associated with puberty, but is not a substitute for the 
growth hormone of the pituitary or for the thyroid hormone, without which 
the skeleton cannot become normal in length. In other words, the pituitary 
dwarf who is treated with testosterone propionate at the proper age, grows 
taller and develops proper proportions between various parts of his skeleton. 
The maximum amount of growth in height which we have observed during 
the administration of this material to a pituitary dwarf is ten inches. The 
individual remains a dwarf, but does derive the benefit of the growth that is 
associated with the onset of sexual maturity. The growth promoting prop- 
erties of testosterone propionate are of great practical importance because 
of the fact that there is no effective preparation of the growth hormone of the 
pituitary available at the present time. The stimulation of genital growth 
in pituitary dwarfs is necessary only when there is deficient production of 
pituitary gonadotropins, as well as of pituitary growth factor, and the treat- 
ment should be started at the age at which puberty usually gets under way, 
namely, at the age of about 12 years. 


The hypogonadism associated with hypopituitarism is of the secondary 
type and the administration of chorionic gonadotropin is, therefore, usually 
effective in stimulating skeletal growth in pituitary dwarfs. Testosterone 
propionate needs to be used only when a maximum effect cannot be produced 
with chorionic gonadotropin. 


CARCINOMA OF THE BREAST 


There have been two very interesting developments in the relation of 
hormones to cancer. These developments concern carcinoma of the prostate 
and carcinoma of the breast. A few years ago Huggins *"* reported that 
surgical castration and functional castration with stilbestrol produced a very 
striking improvement in patients with carcinoma of the prostate. The lesion 
in the prostate diminished in size, the metastases in bone became calcified, 
and, in some instances, the roentgen-ray evidence of metastases disappeared. 
There was an associated disappearance of pain and great improvement in 
the general nutritional state of the individual. Of the original 20 patients 
reported by Huggins, four were alive six years after surgical castration and 
showed no evidence of metastases. 

In many patients, following initial improvement, relapse was noted 
and they proceeded to die of cancer of the prostate. To explain this 
phenomenon, Huggins‘ has suggested that the cancer cells, in many in- 
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stances, take on androgen independence and that, while androgenic material 
may be necessary initially for the growth of the cancer cells, they eventually 
become independent of this stimulation. These observations are of great 
interest, but it is obvious that androgen stimulation alone will not result in 
the development of cancer of the prostate. Some factor must be present in 
the cells themselves, which makes them undergo malignant degeneration 
under the influence of this stimulus. 

The hormonal status in cancer of the breast is similar to that in cancer 
of the prostate.’*'***"*"* Many years ago it was noted that women with 
cancer of the breast often showed some improvement following removal of 
the ovaries. Recently it has been observed that the administration of testos 
terone propionate in large doses causes definite amelioration of symptoms in 
patients with this disorder. It does not have much effect on the lesion in the 
breast, but seems to be effective in bone metastases, regardless of the age 
of the patient. It causes some calcification of the metastases, causes the pain 
to disappear, and improves the nutritional status of the patient. The 
mechanism of this action in older people is not easy to understand. In 
women before the age of the menopause, it could be considered the result 
of suppression of ovarian function. For some reason which is not clear 
at the present time, estrogenic therapy causes a diminution in the local lesion 
in the breast and in soft tissue metastases in women after the age of the 
menopause. This effect is not easy to understand if the development of 
carcinoma of the breast is the result of estrogenic stimulation, but there does 
not appear to be much doubt about the fact that improvement occurs with 
this type of treatment in older women. On the other hand, estrogenic 
therapy is said to be contraindicated in women with carcinoma of the breast 
before the age of the menopause. The improvement which follows glandular 
therapy in women with carcinoma of the breast is less striking than the 
improvement which follows glandular therapy in men with cancer of the 
prostate and most patients, after initial improvement, die of carcinoma of 
the breast. The dose of testosterone propionate required to produce im 
provement is approximately 100 mg. three times a week. This amount ot 
material is given over a period of eight to ten weeks, following which smaller 
amounts of material may be used. Androgenic therapy in these doses pro 
duces some masculinization, but masculinization can be tolerated provided 
the symptoms of cancer are ameliorated and life expectancy increased. It 
should be emphasized that glandular therapy is indicated only in the treat- 
ment of inoperable cancer of the breast. The treatment of choice in all 
patients with operable carcinoma is radical mastectomy. 


FUNCTIONAL UTERINE BLEEDING 


It is generally agreed that the administration of testosterone propionate 
is of definite value in controlling functional uterine bleeding. Before resort 
ing to such treatment the patient must be carefully examined in order to make 
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sure that the bleeding is functional in origin. Tumors and other anatomic 
abnormalities in the uterus and blood dyscrasias must be excluded. It is 
very desirable to use the smallest amount of material that will control the 
bleeding, in order not to cause masculinization. Methyltestosterone may 
be given by mouth. The effective dose varies from patient to patient. It is 
claimed that women will tolerate as much as 300 mg. of methyltestosterone 
per month without undergoing masculinization. 


SUPPRESSION OF LACTATION 


It has been reported that androgenic therapy is of value in suppressing 
lactation following childbirth. Similar improvement has also been claimed 
as a result of the administration of various estrogens. It is thought that 
both androgenic and estrogenic material influence lactation by suppressing 
pituitary function. As in the case of functional uterine bleeding, it is very 
important to use small amounts of testosterone so that masculinization will 


be avoided. 


IMPOTENCE FROM GLANDULAR CAUSES 


Impotence associated with definite hypogonadism is promptly relieved 
by the administration of testosterone propionate or chorionic gonadotropin, 
the form of treatment depending upon whether the hypogonadism is primary 
or secondary in type. In many patients impotence is neurogenic or psycho- 


genic in origin and is not corrected by glandular therapy. If adequate 
laboratory facilities are available for hormone assays, it is possible to 
determine whether hypogonadism is present or not. If such facilities are not 
available, stimulation or substitution therapy may be tried, according to the 
type of hypogonadism which appears to be present. If improvement occurs 
it usually means that the impotence is associated with a glandular deficiency. 
Occasionally patients in whom there is an important neurogenic or psycho- 
genic factor will show some improvement with glandular therapy. 


THe Mare CLIMAcTERIC 


There is a great deal of debate as to whether or not there is such a dis- 
order as the male climacteric. There is no definite epoch in the male like 
the menopause in the female, and climacteric changes are certainly much less 
common in the male than in the female. However, there appears to be little 
doubt that in some men a definite decrease in the production of androgenic 
material occurs as they grow older and that this decrease is sufficient to pro- 
duce symptoms which are similar to those observed in the menopause of the 
female and include hot flashes, ease of fatigue, irritability, palpitation and 
depression. These changes are often associated with an increase in the 
secretion of follicle-stimulating hormone in the urine, although the laboratory 
evidence for the diagnosis of the male climacteric is not very clear cut. 
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Great caution should be exercised in making the diagnosis and it should be 
arrived at only after the most careful examination of the patient and after 
every other possible cause for the symptoms has been excluded. When the 
condition definitely exists the administration of testosterone propionate in 
a dose of 25.0 mg. intramuscularly three times a week causes amelioration 
of the symptoms. 

Fractures tn O_p MEN 


Because of the influence of testosterone propionate on the growth of bone 
and on the deposition of calcium in bone, the administration of this material 
may be of value in old men with fractures. A sufficient number of observa- 
tions have not been made to prove the efficacy of this form of treatment be- 
yond doubt, but a few observations have been made by reliable investigators. 
Similar improvement has been reported in older women with fractures as a 
result of the administration of estrogenic material, which also influences the 
growth of bone. 

CUSHING’S SYNDROME 


In some patients with Cushing’s syndrome there is an excessive loss of 
nitrogen in the urine and under these circumstances the administration of 
testosterone propionate may be of value because it promotes retention of 
nitrogen. It does not cure the disease, but in some instances may produce 
a great deal of improvement temporarily. 


Apptson’s DISEASE 


The administration of androgenic material has been recommended in the 
treatment of Addison's disease in both the male and female. In Addison’s 
disease the adrenal cortex is usually completely destroyed and this source 
of androgenic material in the body is therefore lost. We have not observed 
its effect in the female but, in our experience, in the male the administration 
of testosterone propionate, in addition to specific therapy, often produces 
more improvement than specific therapy alone. 


WITH SECONDARY HyYPOGONADISM IN OLD MEN 


In most patients with hypogonadism secondary to hypopituitarism, 
chorionic gonadotropin is the material of choice for the correction of the 
hypogonadism. In older men the testis does not respond as well to stimula- 
tion therapy and the administration of testosterone propionate is indicated. 


MISUSES OF ANDROGENIC THERAPY 


The administration of testosterone propionate is either contraindicated 
or of no value in the following conditions : 

1. Sterility. 

2. Benign prostatic hypertrophy. 
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3. Carcinoma of the prostate. 

4. The Frohlich syndrome with one or both testes in the scrotum. 

5. Undescended testes, unless there is no response to stimulation therapy 
with chorionic gonadotropin. 

6. Impotence, if not glandular in origin. 

7. Arteriosclerotic or hypertensive heart disease in old men. 


In large doses testosterone propionate may depress testicular function 
and cause an actual azoospermia. In moderate doses it does not appear to 
have this effect and may have a beneficial effect on spermatogenesis. In 
most instances it is of little value in stimulating spermatogenesis in sterile 
men. 

Testosterone propionate has been reported to produce some improvement 
in men with benign prostatic hypertrophy, but careful search for objective 
signs of improvement by several investigators has resulted in the conclusion 
that it is of little or no value. The male sex hormone is responsible for the 
development of the prostate and it is difficult to see how the administration 
of this material would reduce its size. It may possibly in some instances 
produce a little improvement by increasing the tone of the muscle of the 
bladder. 

In view of the possible role which androgens may play in the development 
of carcinoma of the prostate, it is unwise to administer androgens to any man 
who is suspected of having this disorder. 

The status of glandular therapy in the Frohlich syndrome, undescended 
testes, and impotence has already been discussed. 

In old men with arteriosclerotic and hypertensive heart disease, androgen 
therapy may increase the risk of a vascular accident by increasing muscle 
activity. The danger is not very great, but should always be borne in mind. 


CONDITIONS IN WHICH ANDROGENIC THERAPY [s OF DouBTFUL VALUE 


. Angina peetoris. 
. Homosexuality. 
3. Dysmenorrhea. 
. Carcinoma of the ovaries. 


Lesser *’ reported definite improvement in about 50 per cent of the 
patients with angina pectoris following the administration of testosterone 
propionate. The improvement appeared about six to eight weeks after the 
administration of the material was started. Other reports have appeared 
concerning the use of this material in angina pectoris, but the evidence of 
improvement is not convincing. 

Glandular therapy has not proved very effective in the treatment of 
homosexuality. Testosterone has been administered intramuscularly in large 
doses to homosexual men without improvement in most instances. Oc- 
casionally slight improvement occurs, but the results on the whole are dis- 
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appointing. Negative results have also been obtained with the use of estro 
genic therapy in homosexual females. Sometimes the administration of 
stilbestrol to homosexual males will reduce their interest in members of the 
same sex, by suppression of testicular function. Estrogenic therapy must 
be administered cautiously to males because of its feminizing effects, includ- 
ing enlargement of the breasts. 

The administration of testosterone propionate has been reported to be 
beneficial in some women with dysmenorrhea. The data are not extensive 
enough to warrant definite conclusions. Estrogenic material has also been 
reported to produce improvement and would certainly be the material of 
choice because of the risk of inducing masculinization with androgenic 
therapy. Dysmenorrhea is a complicated disturbance and involves neuro 
genic and psychogenic factors, as well as glandular factors. 

Androgenic therapy has also been recommended in the treatment of after 
pains and engorgement of the breasts. It may be of some value in reducing 
engorgement of the breasts following childbirth, but it has not been tried on 
a sufficiently large scale in these two conditions to justify any conclusions 
concerning its value. 


HarMFUL EFFECTS OF ANDROGEN THERAPY 


Injury to the normal testis, with production of azoospermia 
Acne vulgaris. 

Masculinization in women. 

Pitting edema of the lower legs. 

Hypermetabolism. 


Injury to the Normal Testis. The administration of large doses of tes- 
tosterone propionate, such as 50.0 mg. per day, may produce an azoospermia 
in a man with a normal spermatozoa count. Histologically, there is a strik- 
ing effect on the seminiferous tubules. Following the omission of treatment 
the seminiferous tubules recover and the spermatozoa couut returns to nor- 
mal. It has not been demonstrated whether or not permanent damage can 
be produced by the prolonged administration of large doses. In moderate 
doses, such as 25.0 mg. three times a week given intramuscularly, testos- 
terone propionate does not appear to reduce the spermatozoa count, and in 
small doses may actually have a beneficial influence on spermatogenesis be- 
cause of the close relationship that exists between the functions of the two 
portions of the testis. 

Acne Vulgaris. The administration of testosterone propionate to men 
or boys commonly causes acne, the extent of which depends upon the size of 
the dose and some individual susceptibility of the skin of the patient. 
Acne can also be produced in young boys by the administration of chorionic 
gonadotropin, which stimulates the production of male sex hormone. Acne 
appears without treatment at puberty when the production of androgenic 
material increases. There seems to be little doubt that there is a close cor- 
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relation between the concentration of androgenic material in the body and the 
development of acne vulgaris. 

Masculinization in Women. As already pointed out, the administration 
of testosterone propionate in fairly large doses produces masculinizing effects 
in women, which include lowering of the pitch of the voice, development of 
hair in masculine areas, atrophy of the breasts, amenorrhea, decrease in 
vaginal secretion, and enlargement of the clitoris. These effects are un- 
desirable and whenever androgenic therapy is indicated in the female, every 
effort should be made to employ a dose which does not produce them. 
Masculinizing effects cannot be avoided in the treatment of women with 
inoperable carcinoma of the breast. 

Pitting Edema of the Lower Legs. Testosterone propionate promotes 
retention of nitrogen, sodium, and chloride, and when given in large doses 
often causes pitting edema in the lower legs. In moderate doses, which are 
adequate to induce sexual maturity in immature men, namely, 25.0 mg. three 
times a week, it usually does not produce this effect. 

Hypermetabolism. During the administration of 50.0 mg. of testos- 
terone propionate daily by intramuscular injection, the basal metabolism may 
rise as much as 35 to 40 per cent above normal. The administration of 
methyltestosterone by mouth in large doses will also cause a striking rise 
in basal metabolism. The mechanism of this action is not known, and in 
particular, it is not known whether it is the result of a direct effect on the 
metabolism of tissues or whether it is the result of some action on the 
pituitary or thyroid. Individuals who show an increase in metabolism dur- 


ing androgenic therapy do not present symptoms suggestive of hyperthyroid- 
ism. In doses of 25.0 mg. three times a week the basal metabolism is usually 


not affected. 
MeETHODs OF ADMINISTRATION 


Testosterone may be administered in the following ways: 


1. Intramuscularly in the form of testosterone propionate. 

2. Subcutaneously in the form of pellets. 

3. Intramuscularly as a suspension of free testosterone in water. 
4. By mouth in the form of methyltestosterone. 


For the production of maximum changes the intramuscular administra- 
tion of testosterone propionate appears to be most effective. Pellets have 
not been used very extensively and further work should be done in order 
to determine whether or not they will produce maximum masculinizing 
effects. They may be of value for maintenance therapy after maximum 
changes have been induced by the intramuscular administration of testos- 
terone propionate. Free testosterone suspended in water is of value when 
administered intramuscularly, but there are not enough data to state the 
relative effectiveness of this method of treatment, as compared with the 
intramuscular administration of testosterone propionate. Methyltestos- 
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terone produces a definite effect when administered by mouth, but is not as 
effective as testosterone propionate given intramuscularly. Like pellets, it 
may be of value for maintenance therapy. 


SUMMARY 


This article presents a resumé of the uses, misuses, and harmful effects 
of androgenic therapy, and a discussion of the conditions in which androgen 
therapy is of doubtful value. 
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THE PHYSIOLOGIC EFFECTS OF PHYSICAL 
THERAPY * 


By Grorce Morris Prersor, M.D., M.A.C.P., Philadelphia, Pennsylvania 


DurinG the past 10 years interest in physical medicine has increased 
markedly. In spite of this physicians continue to show considerable scepti- 
cism as to the advantages of this form of therapy. This attitude is due in 
no small measure to the belief that physical medicine does not rest upon a 
sound physiological basis. The purpose of the following remarks is to point 
out that the most useful and commonly employed procedures in physical 
medicine, i.e. the use of various forms of heat and cold, massage, and thera- 
peutic exercise, depend for their effectiveness upon well established physio- 
logical reactions. A thorough understanding of these reactions is as es- 
sential to the successful use of physical therapy as is correct diagnosis, ac- 
curate anatomic knowledge of the involved part, and familiarity with various 
technics. 


HEAT 


Heat, in some form, applied generally or locally, represents the thera- 
peutic measure most frequently used in any department of physical medicine. 
A summary of one year’s experience in a general hospital showed that of 
23,345 treatments given in the department of physical medicine heat was a 
feature in 44.3 per cent of cases. Next to heat came massage, 34 per cent, 
and then therapeutic exercise, 15.4 per cent. The value of heat in the man- 
agement of many conditions, based upon clinical observation, appears to be 
well established. In spite of the widespread employment of heat as a thera- 
peutic agent and extensive physiological studies on the effects of heating, the 
complex changes that are induced when human beings are subjected to heat 
are still imperfectly understood. Their solution awaits further investigation. 

Briefly it may be stated that the most important effect of the systemic 
application of external heat is to increase body temperature. Regardless 
of the method employed the fever thus produced is the result of creating a 
disproportion between heat production and heat dissipation. The degree to 
which temperatures may thus be elevated depends upon the duration and 
amount of heat energy input and the efficiency with which output is con- 
trolled. Phenomena which accompany the induction of fever consist of an 
increase in pulse and circulatory rates. According to Krusen and Elkins,' 
both the volume output of the heart and the velocity of the blood may be 
increased up to 400 per cent. Marked peripheral vasodilatation occurs. The 


* Presented before the General Session of the American College of Physicians at San 
Francisco, California, April 22, 1 

From the Center for Instruction and Research in Physical Medicine, Graduate School 
of Medicine, University of Pennsylvania, Philadelphia 4, Pennsylvania. 
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respiration is accelerated. The rise in temperature is usually associated 
with sweating. When this is profuse and not offset by adequate fluid ad- 
ministration, reduction in blood volume occurs which may be sufficient to 
bring about peripheral vascular failure. Dehydration and hyperventilation 
induce alkalosis which at times reaches a critical level. There are no sig- 
nificant changes in either the nitrogenous or non-nitrogenous constituents 
of the blood, except that with profuse sweating the blood chlorides are de 
creased. The red cell count is altered but little. After the febrile reaction 
is established the leukocyte count rises and there is a relative increase in 
neutrophiles and decrease in lymphocytes.* Hartman * has pointed out that 
a serious effect of induced fever may be anoxemia. The value of prolonged 
hyperthermia in combating certain infections (notably luetic and gonococ- 
cal) depends upon the bactericidal effect of the fever as well as the stimula 
tion of the defense mechanisms of the body against disease. 

Observations recently carried out by Horvath and Botelho at the Univer- 
sity of Pennsylvania furnish data on some physiological reactions that are 
brought about when individuals are placed under the abnormal stress of heat, 
regardless of whether it is used in its positive aspect, as a hot bath, or in its 
negative aspect, as a cold bath. 

They employed 19 subjects, seven males and 12 females. Their average 
age was 28 years and all of them were in excellent physical condition. After 
a control period of rest during which repeated observations were made on 
heart rate, blood pressure and cardiac output, the subject was immersed 
to the neck for 20 minutes in a tank of water maintained at a temperature 
of either 18 C. or 40° CC. Heart rates were obtained every minute, blood 
pressure every two minutes during the immersion. After removal from 
the bath the subject was observed for at least 20 minutes and in some in- 
stances for one hour. Cardiac output, heart rate and blood pressure were 
again repeatedly recorded. Oral and rectal temperatures were taken im- 
mediately and 30 minutes after the bath. 

Twenty-two experiments were conducted on 17 subjects with hot baths. 
The observers found that the body temperature rises appreciably following 
immersion in a bath of 40 C., namely 37.6° to 38.4° or a mean increase of 
O.8° C. This is a rate increase of 2.4 C. per hour. Oral temperatures in 
general showed a similar rise. A half hour after removal from the bath the 
rectal temperatures were still elevated and in a few individuals it had not 
returned to normal levels for over an hour. 

During the bath the heart rate was increased in the first minute after 
immersion. At the end of 20 minutes it was approximately 50 per cent 
greater than the control level. As a result of a lower diastolic pressure 
pulse pressure also increased. Immediately after the hot bath the heart rate 
began to return to normal, although it required some 20 minutes before 
control levels were attained. Cardiac output one minute after the bath was 
found to be increased in all subjects, the average rise being 42 per cent. 
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lourteen minutes after the bath cardiac output in eight subjects had returned 
to normal, but it was still elevated in the remaining subjects as much as 40 
per cent. This increased cardiac output was associated with rapid heart rate, 
in some instances double the control value. It was concluded that the in- 
creased cardiac output was primarily due to the higher heart rate, since the 
average stroke volume did not differ from control values. 

Only 11 subjects were available for exposure to baths of 18° C.  Shiver- 
ing occurred in all but one case. The rectal temperature dropped on an 
average of 0.1° C. during the bath. The shivering, a defense reaction, was 
doubtless a factor in maintaining the level of heat production. A more sig- 
nificant drop in temperature occurred a half hour after removal from the 
cold bath. At this time in all subjects it fell at least 0.2° C. below the values 
obtained immediately after the bath. After the first half hour body tem- 
perature began to return to control levels. 

The first two minutes after immersion in cold water the systolic pressure 
rose rapidly, the result of initial vaso-constriction. At this time shortness 
of breath was also marked. Following these early changes subjects were 
able to relax and systolic blood pressure returned to approximately control 
values, although the heart rate continued to rise. During the post-bath 
observation period there was a slowing of the heart rate. In the first minute 
after the 18° C. exposure cardiac output was reduced. Fourteen minutes 
later it was below control values in all subjects, showing an average decrease 
of 10 per cent. 

Since the thermal stimuli used in these experiments were so mild that the 
organism was able to make and maintain adequate adjustments, Horvath 
concluded the degree of stress induced could be more completely evaluated 
if individuals were subjected to an added stress-producing stimulus. Change 
in posture was, therefore, imposed upon the stimulus of the hot or cold 
bath. Position was changed alternately from supine to erect passively by 
means of a tilting ballistocardiograph. In each position heart rate and blood 
pressure and cardiac output were measured. After these pre-bath observa- 
tions the subject was immersed to the neck for twenty minutes in a bath 
with a temperature of either 18° C. or 40° C. Upon completion of the bath 
the subject was returned to the ballistocardiograph and observed through 
two supine and two erect periods in the same manner as during the control 
period. 

Approximately one-half of the subjects developed orthostatic hypotension 
following immersion for 20 minutes in a bath of 40° C. Based upon the 
post-thermal orthostatic responses they divided their subjects into three 
groups: (1) the syncopal, (2) the abnormal, and (3) the normal. The syn- 
copal group included four individuals who, when upright, developed typical 
symptoms and signs of syncope of varying intensity. No evidences of syn- 
cope or distress were observed after the hot bath in any individual while 
kept supine. 
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Ten subjects were subjected to postural stress after being exposed to 
the cold bath. The only difference in response observed was that in erect 
position after the bath the increase in heart rate was only minor com 
pared with that noted from the pre-bath or control tilt. 

These observations on the effects of hot baths, especially when they are 
combined with postural change, furnish an explanation for the not infrequent 
occurrence of syncope after prolonged hot baths. They further emphasize 
the importance of a period of rest in the recumbent position following ex- 
posure of the body to unaccustomed prolonged heating. 

The local application of heat continues to be one of the most readily 
available procedures in physical therapy. The commonest methods of ap- 
plying heat are by conduction, when an exchange of molecular energy is 
brought about by direct contact and by convection, when the source of heat 
is hot water, hot air, or the infra-red radiant energy derived from lamps or 
reflectors. All of these forms of heating are relatively inefficient and slow 
and their penetration slight. The radiant energy produced in the near infra- 
red range is the most penetrating and produces some rise in temperature 
of the subcutaneous tissue after prolonged exposure. 

An effective procedure which raises the temperature of the deeper tissues 
is the conversion of alternating electric currents of high frequency into heat. 
lhis method of heat production is referred to as short wave diathermy. 
Either a condensor field or an induction field can be employed in the produc- 
tion of heat by short wave diathermy. 

Under ordinary conditions the physiological effects brought about by 
the local application of heat, regardless of the method employed, consist of 
increased local circulation characterized by vaso-dilatation, a rise in capillary 
pressure, acceleration of the transfer of fluid from the blood to the tissues and 
an increase in local metabolic activity and probably phagocytosis. As a rule, 
an excessive concentration of heat in the tissues is prevented by increased 
blood flow which distributes the heat throughout the body. However, re- 
cent experimental work on the rate of blood flow in animals treated with 
short wave diathermy raises some doubt as to whether this mechanism is 
operative under such conditions. 

Mart and Miller * measured the rate of blood flow through the coronary 
vessels before, during and after the application of short wave diathermy over 
the heart and noted no significant increase in the flow of blood. Kemp, 
Paul and Hines * found that the femoral arterial inflow into the hind leg of 
dogs was reduced when the limb was treated with diathermy. This reduc- 
tion was noted whether the limb treated was denervated or not denervated. 
Heretofore it has been generally stated that diathermy causes an increase 
of blood flow in the deeper structures. From these observations the thought 
arises that, since such is apparently not the case, at least in part some of the 
rise in temperature of the deeper structures that is induced by diathermy is 
due to a decrease in the flow of blood to the heated tissue 
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In the course of a discussion of the physiological effects of heat Horvath * 
states that two factors must always be considered in heat therapy, (1) the 
amount of heat successfully applied into the tissues, and (2) the extra amount 
of heat produced in the tissue as a consequence of the oxidation processes that 
have been accelerated by the heat applied. These factors deserve careful 
consideration when heat therapy is contemplated. 

The realization of the importance of this principle brought about a 
radical change in attitude towards the use of heat in patients suffering from 
impaired peripheral circulation. All forms of heat in even moderate degree 
are dangerous to ischemic limbs. When arterial flow is obstructed, or even 
diminished, exposure to even mild temperatures of from 80° to 90° F. can 
cause an increase in metabolism which demands more oxygen than is 
available when arterial flow is inadequate. Thus a relative ischemia de- 
velops which induces increased pain and leads to edema, ulceration and 
gangrene. When vasodilatation in an extremity is desirable, reflex dilata- 
tion of vascular channels may be brought about by heating some other part 
of the body and thus avoiding disturbance of the metabolism of the affected 
extremity. This was demonstrated by Landis and Gibbons.’ Intact sym- 
pathetic innervation of the part is essential if this procedure is to be effective. 

The same principle applies when obstructive lesions of the venous cir- 
culation are present. With the arterial channels open the demand for ad- 
ditional blood created by heating can be met. However, with the venous 
return flow impaired adequate cooling and heat dissipation are so interfered 
with that the temperature of the tissue rises to levels which bring about 
edema and ulceration. It is in these peripheral vascular lesions that cooling 
and even mild refrigeration, which tend to lessen circulatory demands and 
diminish metabolic activity, have proved a more effective form of physical 
therapy than heat. 

In certain inflammatory conditions, notably the more acute stages of 
arthritis or trauma such as sprains and fractures in their early stages when 
frank or latent edema is present, it is a common clinical observation that the 
local application of heat, and especially the deep heating induced by dia- 
thermy, aggravates the pain and swelling. The explanation is that, if heat 
locally increases tissue fluid exchange, the already present tissue fluid ac- 
cumulation is increased to the point where pressure on the venous channels 
and lymphatics interferes with the return circulation. 

Ordinary methods of applying heat therapeutically are slow and in- 
effective in raising deep tissue temperatures. Short wave diathermy alone 
is capable of bringing about deep heating with any degree of rapidity. In 
order to meet the need for some method of causing rapid, deep, localized 
heating of tissue there has recently been developed a device by which human 
tissue may be heated by microwave radiation. The instrument generates 
energy in a continuous wave, air-cooled, magnetron oscillator tube which 


operates at a frequency of 2400 to 2500 megacycles or at a wave length of 
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approximately 12 cm., with a maximum power output of 125 watts. It 
will be recalled that the development of the magnetron oscillator tube made 
possible radar, which played such an important part during the war. Now 
its usefulness has been extended to the field of medicine. 

At the direction of the Council on Physical Medicine of the American 
Medical Association the new apparatus has been investigated by Stafford L. 
Osborne and Jesse N. Fredericks of the Department of Physical Medicine and 
Physiology of Northwestern University Medical School.* 

Of the several investigations that are being carried out on the effects of 
the high frequency current of this magnitude on human beings, those of 
Horvath, Miller and Hutt of the Department of Physical Medicine, Univer 
sity of Pennsylvania, will be discussed.” 

These investigators have studied nine subjects, six males and three 
females, varying in age from the early twenties to the late sixties. In order 
to measure the deep and superficial tissue temperatures, needle thermocouples 
were inserted into the thigh. Temperature readings were recorded at the 
surface, at a depth of 4 to 13 mm. in the subcutaneous tissue, and in muscle 
at a depth of 30 mm. or over. Control observations were made before the 
application of the radiation. Thermocouples were then removed from the 
area to be treated. Immediately after a 15 or 30 minute exposure in the 
radiation field of a microwave generator with a magnetron tube oscillating 
at a frequency of 2450 megacycles per second and a wave length of 12.2 cm., 
thermocouples were replaced and the cooling of tissues was observed for a 
period varying from 30 to 130 minutes. A power output of 50 watts was 
used most often because of the frequency with which this dosage has been 
employed in clinical trials of this mode of therapy. 

The application of this form of high frequency, electrical energy caused 
no discomfort to the patients treated, who reported only a pleasant sense of 
warmth and were not conscious of the high internal temperatures developed. 
The lack of subjective discomfort presents a certain element of danger be- 
cause it leads patients, as well as operators, to believe that only a small 
amount of heat is being generated and creates the desire to increase the power 
output which might well bring about serious effects on the deep tissues. 

The findings of Horvath and his associates in general correspond to the 
results that have been obtained by Krusen, Herrick, Leden and Wakim *° and 
Osborne and Fredericks." Horvath’s summary is as follows: “The employ- 
ment of high frequency electrical energy in a 12 centimeter band (2450 
megacycles per second of the electro-magnetic spectrum) provides a means 
of selectively heating local masses of tissue. The magnitude and depth of 
heating may be altered by varying directors and the power output of the 
generator. Maximal temperatures observed following a 15 minute period 
of heating, utilizing a power output of 50 watts with a six-inch director, were 
36.4° C. at the surface, 44° C. at subcutaneous levels and 40° C. in muscle 
tissue. In the majority of experiments the temperature gradient from sub- 
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cutaneous tissue to muscle to surface was not modified greatly as a conse- 
quence of this mode of heating. However, in a large number of instances 
the subcutaneous and muscle gradient was reversed. High internal tem- 
peratures were secured with only incidental elevation of surface temperatures. 
No increase in rectal temperatures was observed.” 

At the present time Horvath et al. are studying the effects of microwave 
on blood flow. Krusen and others have reported a definite increase in the 
circulation of the heated extremity in both experimental and clinical study. 
Much careful clinical observation must be carried out before the therapeutic 
value and harmlessness of the microwave on human beings is firmly estab- 
lished. 

In recent years no subject in physical medicine has evoked more discus- 
sion and controversy than the use of hot packs in the treatment of acute and 
subacute poliomyelitis. In spite of the extensive use of this now popular pro 
cedure, there is an amazing paucity of accurate data on the physiological 
effects of hot packs. As has been too often the case with other procedures 
in physical medicine, conclusions in regard to the effects of hot packs have 
been based largely upon poorly controlled clinical impressions and observa- 
tions unsubstantiated by experimental findings. 

It is of interest, therefore, that Hall and his associates ** carried out a well 
planned study of the strength of muscle contractions after hot woolen packs 
were applied to the overlying skin of the gastrocnemius muscle of etherized 
cats. They found that so long as the afferent and sympathetic pathways 
are intact, the application of hot packs commonly though not invariably, 
causes slowly developing reduction in the strength of muscle contraction. 
This effect does not occur when the skin over the muscle is anesthetized. 
From these experiments the authors suggest that hot packs produce their 
effects by stimulation of cutaneous receptors which, through some reflex 
mechanism not entirely clear, reduces the strength of muscular contraction. 
This result does not occur when reflex effects are excluded. 

They observed the greatest decrease in muscle contraction occurred when 
the subcutaneous temperatures averaged between 46° C. and 48° C. They 
used deep muscle temperatures as the criteria for blood flow in muscle. 

Their conclusion is that hot packs stimulate cutaneous receptors which 
reflexly evoke vaso-constriction and a reduction in blood flow in the muscles 
and that this is responsible for the impairment of contraction strength. They 
go on to state that the present assumption, quite generally accepted, that the 
application of moist heat “always improves the circulation of the underlying 
structure” will have to be abandoned if further work confirms their findings 
that reflex vasoconstriction and consequent decrease in muscular strength 
can be brought about to a significant degree in human muscles by the appli- 
cation of hot packs. They also suggest that the demonstration of increased 
mobility of joints and the decreased muscle resistance in stretching following 
treatment by hot packs may indicate not the removal of the cause of the 
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muscle hypertonia but weakness of the contracture power of the involved 
muscle. 

It is admittedly dangerous to transfer the results obtained on animal ex- 
periments to man. From an anesthetized cat to the child with poliomyelitis 
is afar cry. Nevertheless, the above mentioned experimental observations 
are suggestive, although their confirmation must await extensive careful 
studies on human beings. Should this occur, we may be forced to the con- 
clusion that the results now attributed to hot packs may be brought about 
by other methods that are less time consuming and costly. 

From the foregoing remarks on the effects of heat it may be noted that 
water in all of its forms and because of its physical properties is trequently 
employed as the medium for applying thermal stimuli. It seems super- 
fluous, therefore, to discuss the physiological effects of hydrotherapy as such. 
The effectiveness of most forms of hydrotherapy is dependent largely upon 
the temperature changes induced. It should be pointed out, however, that 
some forms of hydrotherapy, especially sprays and douches, combine the 
effects of mechanical stimulation with those due to alteration of temperature. 

There is another physical property of water which has been successfully 
taken advantage of in physical therapy. When a body is immersed in a 
liquid there is exerted upon it an upward force which is equal in magnitude 
to the weight of the liquid which that body has displaced. This law, long 
ago propounded by Archimedes, is the basis of underwater exercise and 
manipulation. Since the sustaining power of water almost completely car- 


ries the weight of the body, it is possible for weakened muscles and diseased 
joints to carry out motion under water with little or no discomtort which is 
virtually impossible to accomplish out of water where the force of gravity 


must be overcome 


MECHANO-THERAPY 


Under mechano-therapy are included massage, therapeutic manipulation 
and all kinds of exercise. In spite of careful studies that have been carried 
out by such investigators as Pemberton,'’ Coulter,’* Mennell,”* and others, 
much remains to be done to bring about a complete understanding of the 
physiological effects of massage 

Massage differs from active motor stimulation in that the acidosis that 
cccurs with active exercise is not present. Contrary to the effects brought 
about by the application of external heat, massage does not induce the loss of 
carbonic and lactic acid with resultant alkalosis. Krogh * has demonstrated 
that the most important effect of massage upon the circulation is the change 
brought about in the capillary bed. From direct observation on the capil- 
laries it has been shown that massage causes an increased rate of blood flow 
and changes in the vessel wall which result in an increased interchange of 
substances between the blood and the tissue cells and consequent improve- 
ment in metabolism. The mechanical effect of massage in stimulating the 
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return flow of venous blood and lymph to the heart is a well recognized 
phenomenon. 

Massage stimulates the contraction of both voluntary and involuntary 
muscles. Various reflex phenomena result from the stimulation of sensory 
receptors in the skin as well as in the deeper nerve trunks. With the appli- 
cation of external pressure it is possible to displace the contents of hollow 
viscera and of accessible glands and their ducts. Collections of inflammatory 
exudate in skin and muscles may be dissipated by massage. As pointed out 
by Scull,’ massage involves the application of the stimulus of pressure to 
tissues. It has been shown that in normal subjects massage has no signifi- 
cant effect on pulse rate, blood pressure or oxygen consumption. 


THERAPEUTIC EXERCISE 


The interest of the physiatrist centers chiefly about corrective exercise, 
which has been defined as the scientific application of bodily movements in 
the treatment of disease or malfunction. The subject has attained increas- 
ing importance of late because of the prominent role which remedial exercise 
plays in the extensive reconditioning programs now established by various 
agencies throughout the country. Therapeutic exercise has as its primary 
purpose not so much the development of muscle power, but rather the ac- 
quisition of ability to use muscles effectively in carrying out essential acts and 
skills. 

In spite of the enormous amount of work that has been devoted to the 
changes incident to muscular contraction, there is still considerable diver- 
gence of opinion among competent students of the subject. 

Systematic muscular exercise brings about changes in the muscles as well 
as in the body as a whole. As a result of repeated contractions circulation 
and chemical activities are stimulated which causes increased muscle size. 
Exercise brings about hypertrophy of muscle fibers but no increase in their 
number. This results in gain in muscle power. Systematic exercise is 
frequently referred to by the term “training.”” Training not only increases 
muscle power but facilitates the transmission of nerve impulses across the 
myo-neural junction, thus allowing more muscle fibers to go into action 
simultaneously. The precision, endurance and coordination that are de- 
veloped by systematic training enable an individual to perform movements 
that require great effort at a minimum energy cost. 

An assessment of the working capacity of patients suffering from ortho- 
pedic handicaps such as those resulting from poliomyelitis and the mutila- 
tions of war and industry is of great practical importance. Steindler ** 
investigated the energy cost of walking in patients handicapped from in- 
fantile paralysis. Thirteen patients, aged six to 20 years, showed an increase 
in energy expenditure which ranged from 60.8 per cent to 150.8 per cent 
above normal. Simons and Keyes '* compared the energy cost of walk- 
ing on a treadmill of two subjects who had had poliomyelitis with two nor- 
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mal controls. One of their subjects was clinically entirely recovered from 
paralysis. The other suffered almost complete atrophy of the right leg which 
required braces when walking. In the first case they found that his energy 
expenditure coincided with normal values in all variations in speed and 
grade up to 3 m.p.h. with a slight tendency to higher values at 4+ m.p.h. The 
second subject when walking with braces exceeded normal values by 1.5 to 
2.6 times in all variations investigated. Without braces this individual’s 
energy expenditure was considerably higher. Respiratory efficiency was 
definitely lower than that of the patient recovered from paralysis. This 
work suggests the practical value of evaluating the working capacity of 
persons with orthopedic handicaps. 

The physiological fact that the redevelopment of muscle power, even in 
markedly atrophied muscles, depends upon high resistive, low repetition 
exercises led DeLorme “’ to devise a system of heavy resistive exercises. For 
this purpose he has designed a series of weights which can be attached to 
various parts of the body so that they can be lifted by voluntary muscular 
effort. According to his program, one day each week the patient exerts 
maximal power to lift a suitable weight once. On the other days he lifts a 
weight which is no heavier than that which is maximum for 10 repetitions. 
Striking results in improved muscle power have been obtained by this 
procedure. 

Hellebrandt © and her associates confirmed an older observation that 
unilateral heavy resistive exercise uot only increases the strength of the ex- 
ercised limb but brings about a similar concomitant effect on the contra- 
lateral unexercised limb. They found that the determining factor in this 
so-called cross education was the amount of effort expended rather than the 
duration of the exercise. This cross education may prove a useful thera- 
peutic tool in cases in which voluntary control is unilaterally defective or in 
which contra-lateral muscle groups are temporarily inaccessible because of 
immobilization. 

It is impossible at this time to do more than point out certain of the 
nhysiological effects of the most frequently used procedures in physical 
therapy. It is hoped that the evidence presented in the foregoing remarks 
has shown that physical therapy actually is applied physiology. Many basic 
problems await solution, however, before all of the physiological reactions 
associated with this broad field of therapeutics are well understood and its 
procedures satisfactorily standardized 
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THE USE OF THE ANTICOAGULANTS IN THE 
TREATMENT OF DISEASES OF THE HEART 
AND BLOOD VESSELS 


By Irvinc S. Wricut, M.D., F.A.C.P., New York, N. Y. 


THE TREATMENT AND PROPHYLAXIS OF THROMBOPHLEBITIS AND 
PULMONARY EMBOLISM 


Tue first group of diseases to be attacked by means of anticoagulant 
therapy was quite logically those loosely classified under the broad term of 
thrombophlebitis, which includes so-called “phlebothrombosis.” That this 
attack has been remarkably successful, though not without some difficulties, 
is clearly demonstrated by the experiences reported from many workers in 
this country and abroad. 

The significance of this problem is established by the figures compiled by 
Jorpes from large clinics in widely scattered portions of the world (table 1) 
(quoted from Zilliacus *). 

TABLE I 


Pulmonary Embolism 
Cases of 
Thrombosis 


| Cases | % 


Surgical Cases 


Schneidegg, Singer et al. : 746 1 
Barker et al. 897 8 
Linde et al. 740 1 


Obstetrical Ca 


Holzmann et al. 5.8 26 
Hellsten 35.8 20 


Courtesy of Dr. J. Erik Jorpes 


Thus it is clearly shown that among post-operative patients who develop 
venous thrombosis and are treated conventionally, there is a minimal risk f 
approximating 50 per cent, of pulmonary embolization and that among those 
patients who have one pulmonary embolism, approximately one-fifth will die 
of a pulmonary embolism. Physicians are just awakening to the gravity of 
these figures. The profound effect of anticoagulant therapy, using either 

* Presented before the General Sessions of the American College of Physicians, San 
Francisco, April 23, 1948. 

+ This is minimal since these figures are based on emboli with infarctions recognized 
clinically. Autopsy findings indicate that there are large numbers of pulmonary emboli which 
are never recognized clinically 
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heparin or dicumarol, on these statistics has been irrefutably demonstrated 
by the reports of Allen, Barker and their co-workers ** (table 2), Zilliacus, 
Jorpes, Bauer et al. (table 3) of the Scandinavian group, and the previously 
reported experiences from our own group, and others.* ° 

It has also been established that the prophylactic use of anticoagulants 
post-operatively will decrease the incidence of thrombophlebitis and of pul- 
monary embolism (table 4).*** 


TABLE II 


Effects of Anticoagulants in the Treatment of Postoperative Thromboembolic Complications 
(Barker, Hines, Kvale, Allen) 


Therapy 


Thrombophlebitis (352) Conventional Anticoagulant 
Subsequent 

Thromboembolism 25.3 2.8 
Fatal embolism 5.7% 0.0% 


One Pulmonary Embolism 
or Infarction (329) 
Subsequent thromboembolism 43.8 
Fatal embolism 18.3% 0.3% 


TaBLe III 


Cases of Thrombosis or Pulmonary Infarct 
(Bauer, Zilliacus) 


Per Cent 


Conservative treatment 16 
Heparin st 3 
Dicumarol 131 900 1/4 0.45 


Courtesy of Dr. J. Erik Jorpes 


TABLE IV 
Prophylactic Uses of Dicumarol 


Allen, E. V., et al., 
Mayo Clinic 832 Cases Hysterectomy 


Venous thrombosis or Anticipated with Occurred with 
Pulmonary embolism conventiona! therapy dicumarol 
33 
Fatal pul. embolism 6 0 
Allen, A. W., and Donaldson, G.., 
Mass. Gen. Hosp. 500 General Surgery 
Fatal pul. embolism 6 0 


* Minor small veins. 


CORONARY THROMBOSIS WITH MYOCARDIAL INFARCTION 


It was natural that following the early encouraging results in the treat- 
ment and prophylaxis of thrombophlebitis interested workers would try this 
approach in other thrombo-embolic syndromes. Beginning in May 1942, 
therefore, we treated a series of patients suffering from coronary thrombosis 
with myocardial infarction. Forty-six of these patients were classified as 
“complicated” in that they had developed either serial episodes of coronary 
thrombosis, or secondary embolic accidents or both. The first preliminary 
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report of our experiences with this new approach was presented in this city 
(San Francisco) in October 1945 before the California Heart Associa- 
tion.” **° Meanwhile others, notably Nichol and Page,"* and Peters, 
Guyther, and Brambel ** had been pursuing the same approach and also pub- 
lished encouraging results. All of these studies were in reality preliminary, 
exploratory, and they lacked sufficient numbers of cases or adequate control 
series. 

In the summer of 1946, therefore, under the Auspices of the American 
Heart Association and with the financial support of the U. S. Public Health 
Service, a study was set up involving some 16 cooperating hospitals well 
known for their cardiac services. From each of these hospitals a responsible 
investigator was appointed to the Committee for the Evaluation of the Use 
of Anticoagulants in the Treatment of Coronary Thrombosis. Each respon- 
sible investigator in turn developed his own research team to cooperate with 
the Central Laboratory Group located in our laboratory at the New York 
Hospital. Statistical master forms were developed for compilation of data 
regarding the cases. During the past 20 months patients admitted to the 
participating cardiac services on even days of the month have received con- 
ventional treatment while those admitted on odd days of the month have 
received conventional plus anticoagulant treatment. 

COMMITTEE FOR THE EVALUATION OF ANTICOAGULANTS IN THE TREATMENT 


or CORONARY THROMBOSIS WITH MyocaARDIAL INFARCTION— 
AMERICAN HEART ASSOCIATION 


Participating Hospital 
Bellevue Hospital, New York 
Beth Israel Hospital, Boston 
Bronx Veterans Hospital 
Cincinnati General Hospital 


Cleveland City Hospital 

Henry Ford Hospital, Detroit 
Jackson Memorial Hospital, Miami 
Lakeside Hospital, Cleveland 
Massachusetts General Hospital 
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The series has now reached its goal of 1000 alternate cases but because of 
the necessary lag in statistical analysis, | am able to report to you on the pre- 
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Cuart I. Anticoagulants in coronary occlusion with myocardial infarction (800 cases). 


liminary crude data derived from only 800 cases. Chart 1 represents the total 
number of patients classified for statistical purposes as “Even day (control 
group) patients” and “Odd day (anticoagulant treated) patients.’’ It will be 
noted that actually 12 per cent of the “Control group” did at some time receive 
some anticoagulants. This was due to (1) error or (2) pressure from 
family or other sources after patient had become desperately ill. Seven per 
cent of the “Treated Group” did not receive anticoagulants before the first 
complication. This was due to (1) delay in admission, (2) delay in diag- 
nosis, (3) contraindications to use of anticoagulants. Chart 2 offers a 
comparison of the results obtained with those patients treated solely by means 
of usual or conventional methods and those who in addition actually received 
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Cuart II. Anticoagulants in coronary occlusion with myocardial infarction (800 cases). 
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Failure with the use of anticoagulant therapy—Note that the therapeutic level of 


Cuart IIL. 
30 seconds was never reached. 
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Illustrating inadequate dosage early with a resulting extension of the infarct ; 


Cuart IV 
later adequate therapeutic levels were attain 
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the return to subminimal levels thrombophlebitis developed. 
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anticoagulant therapy. There has been little change in the ratios between 
the control group and the patients receiving anticoagulant treatment either 
for deaths or thrombo-embolic phenomena from the statistics on 300 cases 
upward. The results to date indicate that the incidence of deaths from cor- 
onary thrombosis can be reduced from approximately 23 per cent to 13 per 
cent, or between one-third and one-half, and the incidence of thrombo-embolic 
complications can be reduced from approximately 19 per cent to 9 per cent, or 
one-half by the proper use of anticoagulant therapy. This means in reality 
that by the intelligent use of this new approach one person in three who 
would be expected to die from a specific attack of coronary occlusion will 
survive that attack, and that one-half of the anticipated thrombo-embolic 
complications can be prevented. No attempt can be made at this time to 
evaluate the effect of this on the factors of longevity and activity of the sur- 
viving patients. 

Therapeutic Failures. The problems of the failures have been the sub- 
ject of intensive studies by Drs. Marple and Beck of the central laboratory. 
Charts 3, 4 and 5 illustrate certain factors in this regard. There is a minimal 
therapeutic level below which anticoagulants fail to achieve satisfactory re- 
sults. The majority of so-called failures occur because this level is not 
reached and maintained. For dicumarol therapy this is indicated by the 
minimal prothrombin time of 30 seconds using a control time of 13 to 15 
seconds.* For heparin therapy, the clotting time should be approximately 
three times the normal. It is not sufficient, therefore, to state that a patient 


has received anticoagulant therapy. The key questions which must be 
answered are: How much? How long? What levels of effectiveness were 
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Cuart VI. A true failure of dicumarol despite adequate administration. 


obtained? How consistently were these maintained? With this informa- 
tion one can determine whether a failure was the responsibility of the drug 
or of those administering it. Although the majority of the failures brought 
to our attention have been due to inadequate dosage, a very small number of 


* This equals 30 per cent maximum in our laboratory. In other words the therapeutic 
level is between two and three times the normal time. 
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patients continue to have thrombo-embolic episodes despite apparently ade- 
quate dosage of either heparin or dicumarol (chart 6). Some of these have 
malignancies of the liver, pancreas or elsewhere, others suffer from phlebitis 
migrans '* and in some the cause has never been found. 
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Cuart VII ~~ Tilustration that all hemorrhages are not directly related to anticoagulant 
therapy and that if properly evaluated they may not be a contraindication to its use. 
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Cuart VIII. Demonstrates the difficulties one may encounter in the use of anticoagulants 
in the presence of renal disease. 
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Hemorrhagic Complications. The occurrence of hemorrhage has also 
been studied in detail (table 5 and charts 7 and 8). It should be realized 
that although the incidence of hemorrhagic manifestations is somewhat 
higher in patients treated with anticoagulants, hemorrhages also occur in 
patients who have never received anticoagulants (in about 4 per cent of our 
cases). Serious hemorrhages are rare even among those treated with anti- 


coagulants and are usually due to one of the following factors: 


1. Poor prothrombin tests by the laboratory. 

2. Lack of sufficiently careful thought and supervision by the physician, 
resulting in overdosage. 

3. The use of anticoagulants in the face of known contraindications. 


e.g.: (a) Blood dyscrasias 
(b) Serious liver disease 
(c) Serious renal disease especially with hematuria or 
caleuli. 
(d) Gastrointestinal ulceration or colitis. 
(e) Others. 


4. Unrecognized contra-indications such as those above listed, or 


(a) Unknown peptic ulcer 
(b) Unknown diverticulitis. 


5. Recent surgery or injury—not sufficiently healed. 

Animal studies by Blumgart et al.'' and by Beattie et al.'° have demon- 
strated that following ligation of a coronary artery the myocardial infarction 
area contains no more hemorrhage in dicumarolized animals than in non- 
dicumarolized animals. This confirms our original observations in man.’ 

The details of the completed study of this new approach to the treatment 
of coronary thrombosis with myocardial infarction will be presented at later 
meetings this year and will be published. 


RHEUMATIC HEART DISEASE WITH AURICULAR FIBRILLATION AND 
MuLTIPLE EMBOLIZATION 


The next patients to stimulate our interest were those who were suffer- 
ing with old rheumatic heart disease, with auricular fibrillation, and who 
then developed intra-cardiac thrombi, from which multiple emboli were 
repeatedly cast off. These have previously represented among the most 
discouraging problems in medicine since neither the patient nor the doctor 
could predict when an embolus would cause the loss of an extremity, paraly- 
sis, or death. The former treatment has been largely fatalistic, accompanied 
by attempts to keep the heart in a state of compensation but with no as- 
surance that this would prevent embolization. 

The treatment of these cases was begun in the late summer of 1946, and 
reports of our results have been published." *'* To date 22 such patients 
have been treated first in the hospital and later on a permanent ambulatory 
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basis. As reported, patients who have had as many as 12 and even 20 
emboli have ceased having emboli and in the six treated more than one year 
(one 19 months) no emboli have occurred. Difficulty in arranging to keep 
patients on long term ambulant anticoagulant therapy has produced problems 
and emboli have occurred in several individuals who have not been faithful 
to the regime, but it is apparent that ambulant long term dicumarol therapy 
is a distinct advance in the treatment of this extremely serious condition— 
though it is not an infallible one and it is a difficult regime for the patient 
and the doctor to follow indefinitely. 


Lone TERM AMBULATORY ANTICOAGULANT THERAPY 


Experience with anticoagulants, especially dicumarol, in long term am- 
bulatory treatment has been studied by Nichol and Fassett,’ and by Foley 
and the author."* Certain of Nichol’s cases have now been on dicumarol 
therapy for three and four years. We are reporting one series of 19 patients 
who have been on continuous dicumarol therapy for an average of nine 
months—the longest, for 18 months. The conditions for which such an 
approach seems advisable at present include: 

1. Rheumatic heart disease with fibrillation and multiple embolic 

episodes. 
. Phlebitis migrans—persistent. 
3. Recurrent thrombophlebitis including familial thrombo-embolic disease. 
4. Recurrent coronary thrombosis with myocardial infarction. 


> 


This technic is fraught with inherent difficulties centering about the need 
for frequent (once or twice weekly) accurate prothrombin tests, close medi- 
cal supervision, and intelligent cooperation on the part of the patient. The 
problems encountered and how they have been met are discussed in detail 
in the papers above referred to. 

It has been demonstrated by laboratory tests and autopsy findings that 
prolonged treatment with dicumarol in clinical dosage does not result in 
damage to the kidneys or to the liver. 


Tue Cometnep Use oF ANTICOAGULANTS AND QUINIDINE 


Recently, interest has been refocused on the possibility of reducing the 
risk of embolizaticn following the administration of quinidine for the res- 
toration of normal rhythm in patients with auricular fibrillation. Saland "* 
and his co-workers and others have had a considerable experience in this field. 
We have used it to some degree. There are numerous questions which 
arise regarding this controversial subject. Chief among these are: Is there 
an advantage in the conversion of a fibrillating heart to normal rhythm? 
Which cases should be selected for this approach? Will such a heart main- 
tain regular rhythm sufficiently long to warrant any risk of conversion 
attempts? Does the use of quinidine actually increase the risk of emboliza- 
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tion? These questions have been the subject of numerous but not completely 
conclusive studies in the past. No attempt will be made to analyze them 
here or to evaluate the role of anticoagulants in this regard. The question 
is at present reopened for further investigation. 


A Review oF THE Past AND THE CHALLENGE OF THE FUTURE 


It now appears that the story of the use of anticoagulants in thrombo- 
embolic diseases will be a long and rewarding one. Only the first chapters 
have been written. These include: 

1. The identification and production of heparin and dicumarol. 

2. The demonstration that they inhibit clotting processes in vitro and in 

animals. 

3. The establishment of their practical application and therapeutic use- 
fulness in man. 


Despite their great value in establishing the importance of this type of 
therapeutic approach, it is well known that neither heparin nor dicumarol is 
a completely satisfactory anticoagulant. The advantages and disadvantages 
of each have been adequately stressed in the literature and will not be repeated 
here. 

It is essential for the full development of this form of therapy that future 
chapters include the production of new, improved anicoagulants and simpler 
methods for the control of their administration. 

The following requirements should be fulfilled by the ideal anticoagulant : 


1. It should be therapeutically active when administered orally or parent- 
erally—without producing digestive or hypersensitivity reactions. 
Its action should be rapid, affecting the clotting tendencies of the blood 
within one hour. 
The dosage should be easily standardized and fairly uniform for a 
given patient and as between different patients. ‘The action should be 
predictable in terms of quantitative response. 
It should be relatively non-toxic with a wide safety zone between 
therapeutic effect and toxic damage to important organs. It is ob- 
vious that there will always be some hazard from bleeding essential to 
the very nature of this therapeutic approach. This should not be 
regarded as a toxic effect but rather as an overextension of the 
therapeutic effect of the drug. 
The action of the drug should be promptly terminated after stopping 
its administration or following the use of an effective antagonistic 
agent which in itself is free from undesirable effects. 
A test for the activity of this substance should be sufficiently simple to 
permit its control by the family physician or, even better, by the 
patient. 

7. The anticoagulant should be inexpensive. 
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The development of such a drug would greatly broaden the application of 
anticoaguiant therapy. The fact that an extremely high percentage of 
persons in the older age groups die or are crippled by thrombotic episodes 
raises interesting questions regarding the widespread prophylactic use of such 


a drug, as first suggested by E. V. Allen. 


SUMMARY AND CONCLUSIONS 


1. The value of the anticoagulants dicumarol and heparin in the treat- 
ment of thrombophlebitis has been conclusively established. 

2. The importance of the use of anticoagulants post-operatively in the 
prophylaxis of thrombo-embolic complications has been clearly demonstrated. 

3. Data based on extensive studies indicate that the death rate from 
coronary thrombosis with myocardial infarction can be reduced one-third and 
the incidence of thrombo-embolic complications can be reduced one-half by 
the use of anticoagulants. 

4. The majority of therapeutic failures to date have been the result of 
inadequate anticoagulant treatment. Some failures occur in spite of ap- 
parently adequate therapy. 

5. Hemorrhagic complications occur in patients who have never received 
anticoagulants but are more frequent in those who have. These problems 
have been discussed 

6. The value of anticoagulants in the prophylaxis and treatment of the 
thrombo-embolic complications of auricular fibrillation appears significant. 

7. The indications for long term ambulatory treatment with anticoagu- 
lants have been presented. 

8. The question of conversion of auricular fibrillation to normal rhythm 
with quinidine, and the possible value of anticoagulants in this technic has 
been briefly presented. 

9. The needs for and the requirements which should be fulfilled by an 
ideal anticoagulant have been outlined 
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CERTAIN CLINICAL ASPECTS OF THE APPLICA- 
TION OF WATER BALANCE PRINCIPLES TO 
HEART AND KIDNEY DISEASE * 


By FF. Ro M.D., F.A.C.P., Great Falls, Montana 


DvurinG the past 15 years, my colleagues and I have been applying true 
water balance principles, with a proper regard for sodium and acid-base 
balance, to all our seriously ill patients. We have done this in all depart 
ments, surgery, obstetrics, pediatrics and medicine, for the prevention or 
correction of oliguria or anuria and azotemia, and of dehydration and edema 
We have found this practice to be of value in the prevention of serious renal 
complications in general. We believe that, particularly in cardiovascular 
renal disease where such complications are so frequently encountered, it has 
reduced our morbidity and mortality. 

At the annual meeting of this college, six years ago, we stressed the ob- 
servations we had made on patients with cardiac disease and edema.' This 
was done because of the common practice of restricting fluids in the presence 
of edema, especially in patients with heart disease. As Sir Francis Milman * 
put it, “lest futile and exploded theories be set against facts and experience,” 
we cited some 400 observations which have grown to number over 1000 
We saw, as he did in 1786, that “to irritate the body with medicines and 
prohibit drink is prejudicial to the patient and that treatment will be much 
more fortunate with large and frequent draughts of diluting drinks.’ 

In our 1942 report we said that “a daily intake of 2500 to 3000 c.c. was 
adequate for the majority of cases.” However, we did also confirm what 
\ustin Flint * had said, “that more than enough water is not too much.” For, 
in order to establish the point that it was safe to give whatever amounts of 
plain water might be dictated by water balance principles in the more seri 
ously ill, “we often carried our intakes higher than optimum and repeated] 
observed the rapid clearing of massive edema in the face of intakes averaging 
6000, 7000, or 8000 ¢.c. daily.” 

In this paper we shall stress the water requirements in renal disease and 


in the renal complications of cardiac disease. For while renal function dis 
turbances greatly increase the requirements of the body for water, there 
appears at this time to be such preoccupation with the protein and sodium 


requirements in renal disease that the water requirements are often ignored 
4 


or disastrously underestimated." 
This may be because, as the President of the Medical College of Paris 
suggested in 1721 in commenting on its virtues, “water is too common, too 


* Presented before the meeting of the American College of Physicians, San Francisco, 


\pril 20, 1948 
From the Department of Medicine of the Great Falls Clinic, Great Falls, Montana 
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much known, and, therefore, too little esteemed.’ More probably it is due 
to failure to appreciate the full significance of the work on renal function and 
insensible water loss done by Newburgh © ** about 20 years ago on the basis 
of which he was able to give quantitative expression to the water needs of 
the body. Coller * *’:** realized the significance of the work and extended it 
so effectively to the reduction of surgical morbidity and mortality that death 
in a brine-logged condition or from so-called postoperative nephritis is now 
more of a reproach than an alibi to a surgeon. 

It is obvious that man’s need for water is secondary only to his need for 
oxygen. Yet, in health, he maintains water equilibrium with an intake of 
only about one quart of water as such, plus one quart of water derived from 
his solid food, which is balanced by the loss by evaporation of about a quart 
of water from the lungs and skin for temperature regulation and about a 
quart of water eliminated as urine water to carry off the solids which demand 
excretion.* One of the most common manifestations of disease is the break- 
down of this economical use of water. 

In the past, we thought that three liters of water were more than enough 
for a sick person and that his development of anuria or edema was due to 
the inability of the kidneys to excrete water or salts. Studies in the last two 
decades, particularly of water metabolism and renal function, however, show 
that : 

(1) Even badly impaired kidneys can excrete all the plain water that 
reaches them and can excrete the sodium and metabolic solids which reach 
them if enough water reaches the kidneys to provide them with from 2000 
to 3000 ¢.c. of urine-water daily. 

(2) The vaporization of water for temperature regulation in disease 
may demand as much as 2000 to 5000 c.c. of water before any can reach the 
kidneys. 

(3) A preéxisting true dehydration, or plain water deficit, which is often 
encountered in the presence of edema as well as in its absence, may require 
for its correction from 4000 to 7000 c.c. of water before any reaches the 
kidneys. 

(4) Retention of sodium salts, along with an excess of basic ash sufficient 
to neutralize the metabolic acids, results in the diversion of water to edema 
formation in amounts that might otherwise be adequate for the needs of the 
uly. 

(5) Extra acid sodium salts and nitrogenous wastes, in the presence 
of an insufficient supply of water, are eliminated in urine water derived from 
the expendable fraction (4000 to 7000 c.c.) of the 50 liters of body water, 
almost three-quarters of this water coming from the cells. The resultant cell 
dehydration seems to be more harmful to the cells of the body than either 
edema or azotemia. 


* For simplification, the 200 c.c. + of water of stool is considered to be balanced by pre- 
formed water or water of oxidation. 
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These facts show, to cite a quite ordinary example, that a patient, with 
a true dehydration from a previously inadequate intake, and with a fever, 
and a low fixed specific gravity, might require a total of 4000 c.c. for body 
water deficit replacement in the first day or two, and in addition might re- 
quire 2000 c.c. daily for vapor loss, before any water could reach the kidneys. 
The kidneys themselves would then require 2000 c.c. daily of urine water 
to carry away the daily solids. Such a patient could be restored to normal 
halance only by giving 6000 c.c. daily for two days and 4000 c.c. daily 
thereafter, and not then unless unnecessary amounts of sodium or protein 
were avoided to prevent a diversion of water from the kidneys or an increase 
in total urinary solids. An intake of 3000 c.c. daily for this patient would 
merely increase his plain water deficit each day ; and dehydration, anuria and 
azotemia could neither be prevented nor corrected. 

Young people with normal kidneys who are deprived of only 4.5 liters of 
plain body water develop severe oliguria, a moderate retention of urea and 
salts, and evidence of renal injury in the form of albuminuria, casts and red 
cells. The plain water deficit in the very ill often amounts to from 4.5 to 7 
liters. Such a deficit results in a degree of cellular dehydration and of extra- 
cellular fluid concentration (true dehydration) ‘* which is capable of injuring 
normal kidneys or of making diseased kidneys worse, or of precipitating a 
so-called “renal shut-down.” The resistant anuria which results and is oc- 
casionally irreversible, is usually attributed entirely to the inability of the 
kidneys to excrete water or salt. Actually, it appears that short of ligation 
of the ureters and the virtual suspension of cell function in truly terminal 
stages of disease, anuria and edema result in the vast majority of instances 
from exhaustion of body water and from the diversion of water (and salt) 
from the kidneys, and not from inability of the kidneys to excrete water and 
salt. Our observations show that this concept holds up well in practice 
It can be applied by the estimation of water and sodium needs from relatively 
simple data, and by the satisfaction of these needs with the clinical and 
therapeutic technics described in our 1942 report.’ 

Other facts from these studies and from clinical experience should be 
emphasized : 

(1) Not less than the estimated amounts of water should be given; if 
possible by mouth, but if necessary without hesitation by vein.’**' The 
water of 1000 c.c. of an isotonic solution of dextrose in distilled water is 
swiftly diffused throughout all 50 liters of the body water; while a similar 
volume of isotonic sodium chloride is distributed rapidly but throughout only 
14 liters of extracellular fluid; blood and plasma volumes are added to about 
6 liters of circulating blood. 

(2) With rehydration and a large volume of urine water, mercurial 
diuretics can be used safely in nephritis and often with great benefit, whereas 
with an inadequate water supply they may induce evidence of renal injury 
in patients with originally normal kidneys. In the most resistant cases 
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however, a good output of urine water, with an adequate restriction of 
sodium and the use of mercurials, may be ineffective in clearing edema until 
enough acid is supplied to augment the action of the metabolic acids and 
“mobilize” sodium. 

(3) Serious loss of salt, plus water, may occur in the course of treatment 
of edema with acid and mercurial diuretics and extremely low sodium diets, 
as well as from vomiting, diarrhea or profuse diaphoresis. But brine is not 
water, and the replacement of body fluid loss and the correction of acute dis- 
turbances of electrolyte pattern with saline solutions should be accompanied 
by the simultaneous maintenance of a true water balance with plain water. 

(4) In acute deficits of sodium or protein small amounts of either will 
promptly correct the deficit. But in advanced chronic disease, the low car- 
bon dioxide combining power and low serum proteins are only transiently 
affected or affected not at all, by large amounts of sodium or protein, which 
may harmfully divert water from the kidneys and increase the amount of 
solids (nitrogenous wastes and sodium salts) to be excreted by the kidneys. 

Many cases of advanced nephritis are relatively asymptomatic and quite 
active with a carbon dioxide combining power of around 20 volumes per cent, 
a level which appears to be dictated by the functional state of the kidney 
rather than by lack or loss of sodium. In these cases small amounts of acid 
drugs do not disturb the sodium level and can be safely used, only, however, 
with an adequate amount of urine water. 

The level of the serum proteins in chronic nephrotic syndromes is 


similarly determined by the level of impairment of the synthesis and ex- 
change of protein and not by lack or loss of protein. Edema which has 
resisted high protein diets and as much as 75 grams of sodium-free human 
albumin daily can be cleared with the ingestion of only 40 grams of protein 
daily and the proper manipulation of water and sodium. If synthesis and 
exchange are improved, the serum proteins are even seen to rise on this 40 
gram protein intake. 


We have outlined a few of the facts and experiences which explain our 
therapy." These have led us, for example, to avoid the use of sodium salts 
with sulfonamides for they often divert so much water from the kidneys that, 
in spite of an alkaline urine, oliguria and crystallization develop, while the 
latter do not develop when a large volume of dilute acid urine is maintained. 
The crystallization of sulfonamides in the tubules and anuria can be cor- 
rected without recourse to decapsulation of the kidneys: thus, one of our 
patients received 16 liters of water in 36 hours to break successfully an 
absolute anuria that had persisted for 42 hours. 

Data in reports on cases submitted to decapsulation of the kidneys and, 
more recently, on those submitted to peritoneal or intestinal lavage suggest 
that the development of what are considered the indications for these pro- 
cedures might have been prevented or the results of lavage improved, had 
the same pains been taken to maintain true and adequate water balance as 


if. 
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were taken in maintaining sodium and protein balance.'****' Thus in one 
such report,’* a patient with renal injury and moderate fever showed a pro- 
gressing oliguria and azotemia which culminated in complete anuria by the 
eighth day, when he was submitted to peritoneal lavage. The data show that 
in the eight days before operation he received what were considered to be 
proper amounts of R-molar lactate and protein which yielded coincidentally 
a total of 56 grams, or 7 grams daily, of sodium salts, while in these eight 
days he had received only 1800 c.c. of water daily. This amount of water 
could not correct any antecedent water deficit and was scarcely enough to 
provide for the demands of vaporization alone. The development of com- 
plete anuria was, therefore, inevitable. The greatest recorded intake of 
water in the other case reports was an average of 3000 c.c. daily." 

The following briefly outlined cases from our series illustrate our ob- 
servations and practice in patients with obliguria or anuria, and azotemia 
and edema in cardiac or renal disease : * 

Cases given an adequate amount of water to correct a severe preexisting 
dehydration conimonly follow the pattern illustrated by R. W. S. during the 
time in which their water deficit is being made up. 

This patient was admitted five days after an acute myocardial infarction 
with edema and Adams-Stokes convulsions. Urine, heavy with albumin, 
was obtained by catheter six hours.after admission in the amount of 125 c.c., 
to end an anuria of 20 hours’ duration. In the first 24 hours almost all 
of the 5000 c.c. of water received was taken up by thirsty cells or vaporized 


so that only 775 ¢.c. of water reached the kidneys to form urine. There 


was the usual slight increase in edema, but with this, as is often seen, there 
was a marked general improvement as evidenced by clearing of the sen- 
sorium and, in this case, the cessation of convulsions, well before diuresis 
began. In the next 14 hours, 4100 c.c. of urine water were elaborated 
(intake 3500 c.c.), and the blood urea dropped from 75 to 23 mg. and the 
edema began to clear. 

An example of the free use of intravenous solutions in a patient with 
severe injury of the myocardium and so-called renal shut-down is presented 
in the patient. E. P. He was admitted five days after a posterior infarction 
with a blood urea of 196 mg. An anuria of 42 hours’ duration was over- 
come only after 10 liters of water had been received; the urine obtained 
was bloody. His average daily intake of 5000 c.c., which was largely 
dissipated by fever and diaphoresis, was attained with from 2000 to 3000 c.c 
daily of isotonic dextrose by vein. In spite of this intake, his relative 
oliguria and his edema persisted until the fourteenth day, when following 
a drop in his temperature, which lessened his vaporization demands, diuresis 
began and the clearing of edema and azotemia was rapid. 

Our practice in the replacement of salt and water loss (loss of extra- 
cellular fluid, commonly referred to as dehydration ) is illustrated by A. V. F. 


* Much fuller data on some of these cases and many others are presented in Part II 
of the 1942 report. 
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who was seen in extreme shock with marked hypochloremia and oliguria 
following a period of vomiting and diarrhea. In five days she tolerated 30 
liters of water with 80 grams of salt, the equivalent of 9 liters of isotonic 
s- dium chloride plus 21 liters of plain water, a ratio of 1 to 2, which is about 
the lowest ratio of brine to water that we use. The 20 liters of plain water 
provided for vaporization loss and an adequate amount of urine water, and 
did not hinder correction of the hypochloremia and restoration of volume 
of the extracellular fluid. She responded rapidly and edema was not pro- 
duced although she was fibrillating, had both mitral stenosis and aortic 
insufficiency, and had been edematous four days before admission. 

An example of our management of cases with chronic glomerular- 
nephritis with nephrotic features and cardiopathy, and with low serum 
proteins with a low serum albumin is seen in F. G. In an earlier hospital 
admission elsewhere it had been felt necessary to restrict fluids, give a high 
protein diet, and augment the osmotic pressure of the blood with acacia in 
order to clear his edema. A year later, we were able to clear his edema in 
eight days on an average daily intake of 5000 c.c. with a “neutral” diet yield- 
ing only 40 grams of protein. The serum protein and serum albumin re- 
mained at about 4 and 2 grams per cent respectively; later a diet protein of 
120 grams did not increase these levels. As his disease progressed a carbon 
dioxide combining power of 20 to 30 volumes per cent permitted moderate 
activity, and extra sodium as R-molar lactate only produced thirst and 
edema without producing more than a slight transient effect on the carbon 
dioxide combining power level. 

Our practice in acute fulminating hemorrhagic nephritis with scanty, 
bloody urine or anuria is indicated by M. S. who was admitted in coma after 
two convulsions. All of her intake, for the first six and one-half days before 
her coma was relieved, was by vein and averaged 4000 c.c. daily. The 
sodium received in 1500 c.c. of blood and plasma about equalled that lost in 
approximately 3000 c.c. of emesis and stool. In spite of 9500 c.c. of water 
in the first 56 hours the oliguria became worse until only a few c.c. of bloody 
urine per hour were being elaborated. In the next 28 hours, however, when 
attention was directed to the mobilization of sodium by acidification and 10.5 
grams of ammonium chloride were given along with 5000 c.c. of water by 
vein the renal shut-down was overcome and 4000 c.c. of urine were elab- 
orated. For the next eight days an average output of urine of 2500 c.c. daily 
was maintained and there was steady clinical improvement, in spite of a 
drop in the carbon dioxide combining power from 52 to 33 volumes per cent 
and without either clearing of edema or actual diuresis. In the next seven 
days edema cleared, while the carbon dioxide combining power rose, on a 
low sodium, 40 gram protein diet. She was maintained on this diet until 
there was no evidence of residual nephritis and renal function tests were 


normal. 
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CoMMENT 


Although Newburgh summarized his studies on The Importance of 
Dealing Quantitatively with Water in the Study of Disease in 1933, there is 
evidence in the current literature * '*"**" of a lag in the application of these 
principles to problems in internal medicine. This is disturbing, for it is well 
known that what Sir James MacKenzie called a “true scent’ in medicine may 
be lost and buried for generations. 

As long ago as 1706, a Fellow of the Royal College of Physicians ° was 
on such a “true scent.” He speaks of insensible perspiration and regards 
retained salts as responsible for thirst. He finds that the urine from a sick 
man contained “but the thirtieth part of those salts usually found in a sound 
man’s urine so that, of necessity, salts must remain behind and be left like 
so many French Dragoons to quarter on the blood and fluids at discretion.” 
He remarks that “These salts creep with the chyle into the blood and have 
no way out but by the urine, and that for dissolving these salts, that water 
is best which has least content.” Here, buried for over 200 years, is aware- 
ness on a qualitative basis of the effect of an undue accumulation of salts in 
the body, and of the need of the body for plain water for vaporization pur- 
poses, for the uses of the kidneys, and for the correction of true dehydration. 

The importance of these requirements of the body for water in serious 
illness should not be lost sight of in our preoccupation with the requirements 
of the body for protein and sodium, which, although very important, do not 
lessen and often themselves increase the need of the body for plain water. 


CONCLUSION 


In applying water balance principles in renal disease and in the renal com- 
plications of cardiac disease for the correction or prevention of anuria, 
azotemia and edema we have found it especially important to keep in mind: 

1. That the increase in the plain-water needs of the body in serious illness 
is often of great magnitude. 

2. That water does not reach the kidneys until all the other demands of 
the body for water have been satisfied, and 

3. That brine is not water. The sodium laden water of Ringer's, 
R-molar lactate and Tyrode's solutions, and of ordinary plasma and of blood, 
as well as the water of isotonic sodium chloride solutions, should not be 
counted in the plain-water intake, because their water cannot be satisfactorily 
used for the metabolic purposes of plain-water. 
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CLINICAL OBSERVATIONS WITH FAGARINE* 


By D. Scnerr, F.A.C.P., A. M. Sitver and L. D. Wetnperc, 
New York, N.Y. 


ALTHOUGH there has been considerable progress in therapy recently, new 
remedies for the treatment of cardiac arrhythmias deserve attention. Any- 
one who has seen a patient die as the result of persistently rapid heart rate 
in a paroxysmal tachycardia, refractory to digitalis, quinidine, and other 
drugs even in large doses, will welcome a new therapeutic agent. 

Alpha-fagarine hydrochloride,* an alkaloid extracted from the Argen- 
tinean plant Fagara coco, has been recommended for certain disturbances 
of stimulus formation.’ It has been used in man,*’*’ and available reports 
suggested that further studies of the drug were justified. 


METHOD 


During the clinical use of fagarine in a small series of cases, arrhythmias 
in form of multifocal ventricular extrasystoles were observed '’; we decided, 
therefore, to use this drug mainly in hopelessly ill patients suffering from 
advanced cerebral arteriosclerosis, metastatic carcinoma, uremia, etc. Many 
of the patients were over 70 years old. Not only did they present a cardiac 


lesion, usually in the form of coronary sclerosis with auricular fibrillation, but 
their systemic condition and debility could not help but influence their cardiac 
status 

Fagarine was injected intramuscularly in an amount of less than 2 mg 
per kilogram when the weight could be determined. The weight of the pa- 
tient was estimated when conditions precluded actual weighing 

Lead II of the electrocardiogram was obtained before the injection and 
every five to 15 minutes following the injection for two hours or longer. 
Whenever observation of the string showed a change in cardiac activity, 
the electrocardiogram was immediately registered. 

The blood pressure was also determined every 10 or 15 minutes and 
the patient was constantly observed for appearance of untoward signs 


RESULTS 


Case 1. BP. M., an 86 year old white female, had suddenly become paralyzed and 
lust the power ot speech there had been a cerebrovascular accident 36 years previ- 
ously with some residual aphasia and right hemiparesis. According to the informa 
tion obtained from the family physician, auricular fibrillation had been continuous for 
a long time with moderate hypertension. On admission, the blood pressure was 


* Received for publication March 20, 1948. 
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alpha-fagarine hydrochloride used in our study. 
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160/100 mm. Hg. The heart was enlarged to the left and auricular fibrillation was 
present. A systolic aortic murmur was audible. There was a right hemiplegia. 
Little change was noted in her condition on a regime of physiotherapy and digitalis 
in the amount of 0.1 gram per day. 

Digitalis was discontinued one week before fagarine was given. The dose of the 
latter amounted to 0.06 gram by intramuscular injection. The blood pressure over a 
two hour period showed a gradual decline from 150/90 to 134/74 mm. Hg with essen- 
tially no change in the condition of the patient. The electrocardiogram showed no 
change, but next morning normal sinus rhythm was found for the first time. 

Two days later, the patient had sudden lower left chest pain; she became cold 
and clammy and developed pulmonary edema. She died on the fourth day after the 
injection. Another electrocardiogram taken just prior to death revealed the per- 
sistence of the sinus rhythm. 

Postmortem examination revealed coronary sclerosis, myocardial degenerative 
changes, old posterior wall infarction, aortic atheromatosis, and left lower lobe 
bronchopneumonia. The cause of death was ascribed to a new posterior wall in- 
farction. 


Summary: An 8&6 year old woman with repeated cerebral accidents, 
hypertension and auricular fibrillation received an injection of 0.06 gram of 
fagarine. This was not followed by any change in the electrocardiogram 
or in the condition of the patient during an observation period of two hours. 
Sinus rhythm supervened, however, within the next 12 hours and persisted 
until death. 


Case 2. A. M., an 87 year old white male, was admitted for an attack of syncope. 
He was disoriented and presented a picture of dehydration, malnutrition, and cerebral 
arteriosclerosis. There had been a sudden onset of loss of speech one year previously 
without paralysis followed by some improvement. The heart was slightly enlarged 
and showed a rapid, irregular ventricular rate. The electrocardiogram on admission 
showed auricular flutter with varying 2:1 and 4:1 block. During the administration 
of digitalis, the flutter temporarily stopped but recurred and persisted. 

On the twenty-second day in the hospital, 0.06 gram of fagarine was injected 
intramuscularly but the electrocardiogram taken at the time of the injection showed 
that the patient had spontaneously developed normal sinus rhythm. There was neither 
subjective nor objective evidence of a disturbance ascribable to the fagarine. No 
significant changes of the blood pressure were observed. 

Figure 1 shows the form of the RS-T segment and the T-waves before, and 30, 
50 and 90 minutes after the injection. There was a very slight depression of the 
RS-T segments and no change in the form of the T-waves. The P-R_ interval 
measured 0.24 second before and after the injection and throughout the period of 
observation. 


Summary: The injection of 0.06 gram of fagarine in an 87 year old pa- 
tient was followed by no untoward symptoms. The electrocardiogram 
showed only slight changes. Sinus rhythm was present at the time of the 
injection. 

Case 3. R. M., a 65 year old woman, was admitted with a history of chills and 
fever for one day. A number of years previously she had been told that her blood 


pressure was high and she knew that diabetes mellitus existed three months prior to 
this admission; auricular fibrillation had also been discovered at another hospital. 
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Fic. 1. The top tracing shows Lead II before the injection of 0.06 gram of fagarine ; 
the other tracings represent Lead II taken at intervals of 30, 50 and 90 minutes respectively 
after the injection (case 2). 


On admission, the patient was confused, uncoéperative, dyspneic and cyanotic 
There was evidence of left lower lobe pneumonia with a temperature of 40° C. The 
heart was enlarged to the left and the pulse was irregular with a ventricular rate of 
128. There was an apical systolic murmur. The blood pressure was 120/60 mm. Hg 
The pneumonia resolved during two weeks of penicillin therapy and the diabetes was 
controlled with 20 units of protamin-zine insulin. The cardiac rate continued to be 
irregular but went down to 100 without administration of digitalis. 

The patient received 0.09 gram of fagarine intramuscularly. Fifteen minutes 
later she complained of buzzing in the ears. This diminished after 30 minutes and 
disappeared after two hours. During the observation period of two hours and 15 
minutes, the blood pressure varied from 132/70 to 150/90 mm. Hg. 

The electrocardiogram showed auricular fibrillation with left axis deviation before 
the injection. There was no change during the observation period of two hours after 
the injection. The auricular fibrillation persisted and the QRS complexes as well 
as the T-waves showed no variation. 


Summary: In a 65 year old woman with auricular fibrillation, diabetes 
and pneumonia, the injection of 0.09 gram of fagarine produced no electro- 
cardiographic effect. 
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Case 4. C. G., a 68 year old white male, was admitted with the history of a right 
hemiplegia which occurred on the previous day. Hypertension had existed for at 
least five years; the patient had suffered from a right hemiplegia four years prior to 
admission with complete recovery. Physical examination revealed Cheyne-Stokes 
respiration, a flaccid paralysis of the right side and motor aphasia. The cardiac rate 
was very rapid and totally irregular because of auricular fibrillation. Apical and 
aortic systolic murmurs were present. The blood pressure was 240/128 mm. Hg. 

The electrocardiogram (figure 2) showed auricular fibrillation with rapid ven- 
tricular rate. There was marked left axis deviation with a left ventricular strain 
pattern; the QRS complexes were plump and slurred but only 0.10 second wide. The 
RS-T segments were depressed in Lead I and showed a convexity directed upward. 
They were followed by deeply inverted T-waves. The opposite direction of QRS 
segments and T-waves was also visible in Lead III. The chest leads indicated left 
ventricular hypertrophy. 

Before any digitalis was administered, 0.12 gram of fagarine was injected into 
the gluteal muscles. The blood pressure at that time was 230/100 mm. Hg. New 
determinatious were made at 10 minute intervals for one hour, and at 15 minute 
intervals for the second hour. The variations did not exceed 20 mm. Hg in the 
systolic pressure or 20 mm. upward in the diastolic pressure. There were no un- 
toward symptoms after the injection. 

Five minutes after the injection, there were no changes in the electrocardiogram 
but 10 minutes after the injection the auricular fibrillation changed into auricular 
flutter and a series of ventricular extrasystoles originating in one focus occurred 
(figure 3a). Fifteen minutes after the injection (figure 3b), the auricular flutter 
had disappeared and sinus rhythm with marked disturbances of stimulus formation in 
the sinus node was present. The P-waves were variform. The length of the P-R 
interval varied and premature blocked P-waves were visible. Ventricular extra- 
systoles still persisted. This picture remained without change although the distur- 
bances were even more pronounced 70 minutes after injection (figure 3c). Gradually, 
the number of normal sinus impulses increased and extrasystoles diminished. Three 
hours after the injection, regular sinus rhythm was registered (figure 3d). Sinus 
rhythm persisted and was present when the patient was discharged 10 days later. 


Summary: In a 68 year old man with hypertension, old and recent hemi- 
plegia, and auricular fibrillation, 0.12 gram fagarine caused auricular flutter 
within 10 minutes. Sinus rhythm appeared in 15 minutes with marked 
disturbances of stimulus formation and conduction. There were no other 
untoward effects. 


Case 5. M. Y., a 45 year old white female, was admitted because of cold sweats, 
insomnia, palpitation, and nervousness of five days’ duration. For 22 years she had 
had recurrent episodes with similar complaints, of sudden onset and sudden termina- 
tion with increasing frequency lasting from a few days to a few hours. On admis- 
sion, she was moderately dyspneic, pale, with slight cyanosis of the lips. The heart 
rate was 160 and the rhythm was regular. The heart sounds were of equal intensity 
(embryocardia ). 

Paroxysmal tachycardia of supraventricular origin (figure 4a) with a rate of 
200 was found in the electrocardiogram and the patient was given 0.1 gram of fagarine. 
There were no symptoms referable to the injection nor were there any changes in the 
many electrocardiograms taken over a two hour period (figure 4b). The blood 
pressure varied between 110/86 and 90/70 mm. Hg. Two days later, after admimis- 
tration of a total of 1.0 milligram of digitoxin in dosage of 0.25 mg. every two hours, 
a normal sinus rhythm was registered (figure 4c). 
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standard leads, leads CFs, and CF; of case 4 before the injection, showing 
auricular fibrillation and changes compatible with left ventricular hypertrophy. 
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Fic. 3. Figure 3a shows auricular flutter and multiple ventricular extrasystoles 10 
minutes after the injection; figure 3b, 3c and 3d were obtained 15, 70 and 180 minutes after 
the injection respectively (case 4). 


Summary: 0.1 gram of fagarine was given to a 45 year old woman with 
paroxysmal supraventricular tachycardia. There was no effect in the electro- 
cardiographic picture of the tachycardia and there were no untoward symp- 
toms from the injection. 


Case 6. 1. C., a 64 year old Chinese male, was admitted in a semi-stuporous con- 
dition with left hemiplegia associated with ipsilateral sensory impairment. The heart 
was enlarged to the left and apical and aortic systolic murmurs were present. The 
blood pressure was 220/130 mm. Hg on admission and fell to 180/110 subsequently. 
The patient improved with physiotherapy but was unable to walk or care for himself. 
Auricular fibrillation with low, slurred, though not widened QRS complexes was noted 
in the electrocardiogram. 

Fagarine in the amount of 0.06 gram was injected. During the following ob- 
servation period ot two hours, there was no change in the blood pressure and no 
symptoms appeared referable to the injection. The drug was repeated one week 
later in dose of 0.08 gram, again without appreciable change. The same electrocardio- 
gram with the exception of ventricular extrasystoles originating in one focus was 
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Fic. 4. Figure 4a shows Lead II of a paroxysmal auricular tachycardia recorded before 
the injection of fagarine; 4b represents Lead II after the injection. Figure 4c shows sinus 
rhythm two days later, after digitalis administration. 


obtained in the two and one-half hour observation period after the injection. The 
fibrillation persisted. 


Summary: The injection of 0.06 and again of 0.08 gram of fagarine in 
a 64 year old man with hypertension and hemiplegia produced no effect. 


Case 7. A. L., an 88 year old female, was admitted for general weakness and 
exertional dyspnea. These signs had persisted for a year and had on previous occa- 
sions been somewhat relieved by digitalis. 

Examination revealed a heart of normal size and shape and a blood pressure of 
100/80 mm. Hg. Cheyne-Stokes respiration was present. There was marked dextro- 
scoliosis with emphysema. The liver was slightly enlarged. Blood chemical findings 
were a nonprotein nitrogen of 135, urea N of 65 and creatinine of 3.2 mg. per cent. 

The electrocardiogram showed auricular flutter with a 4:1 block, left axis devia- 
tion, and marked slurring of the QRS complexes (figure 5a). After digitalization 
there was no diminution of the evidence of congestive failure nor of the azotemia. 
Che auricular flutter pattern persisted and therefore fagarine was injected intra- 
gluteally in the amount of 0.06 gram. 

Ihe blood pressure rose in the following 50 minutes from 108/50 to 136,60 mm. 
Hg and gradually fell again at the end of 100 minutes to 108/50 mm. Hg; 25 minutes 
after the injection, the respirations became more forceful and somewhat irregular, but 
no untoward symptoms appeared. 

Ventricular extrasystoles had been present occasionally before the injection 
(figure 5a), but they increased in number 26 minutes after the injection and were 
apparently multifocal. Forty-five minutes after the injection, auricular fibrillation 
appeared (figure 5b) and changed quickly into normal sinus rhythm (figure 5b). 
Multiform ventricular extrasystoles appeared (figure 5c). 
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The patient improved markedly, the evidence of cardiac failure diminished, the 
blood chemistry became normal, and the patient was finally discharged from the hos- 
pital with normal sinus rhythm. 


Summary: In an 88 year old woman with auricular flutter, the adminis- 
tration of 0.06 gram of fagarine caused transition to auricular fibrillation and 
sinus rhythm within 45 minutes. Multifocal ventricular extrasystoles ap- 
peared as a transient phenomenon in the otherwise uneventful transition. 


Fic. 5. Auricular flutter and a ventricular extrasystole before the injections are shown 
in figure 5a (case 7). The first part of figure 5b shows auricular fibrillation, the second 
part sinus rhythm 45 minutes after the injection. Later multiform ventricular extrasystoles 
appeared (figure 5c). 


Case 8. M. O’B., a 94 year old white male, was admitted to the hospital in a 
disoriented state. The history was unobtainable until later when the patient said he 
had suddenly lost consciousness for an indeterminate period prior to admission. Ex- 
amination showed distant heart sounds and a blood pressure at 130/80 mm. Hg. 
There was auricular fibrillation. The patient was obviously undernourished and 
improved rapidly on a high caloric, high vitamin diet without digitalis. Cardiac 
findings persisted unchanged. 

The patient, who weighed 150 pounds, received 0.06 gram of fagarine. Ten 
minutes after the injection, he complained of slight dizziness and headache; the latter 
disappeared after 20 minutes, the former after an hour. The blood pressure rose 
to 140/80 mm. Hg in the first 30 minutes following the injection and fell in the suc- 
ceeding 60 minutes to 128/68 mm. Hg. 

The electrocardiogram prior to the injection showed auricular fibrillation with 
some slurring of the QRS complexes but no other notable changes (figure 6a). Ten 
minutes after the injection, multiform ventricular extrasystoles appeared. These 
increased in number and in frequency (figure 6b) 20 minutes after the injection. The 
heart showed regular sinus rhythm 35 minutes after the injection (figure 6c). 

Two months later sinus rhythm was still present. 
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Summary. Sinus rhythm appeared within 35 minutes after the injection 
of 0.06 gram of fagarine to a 94 year old man with auricular fibrillation. 
Multifocal ventricular extrasystoles, headache, and vertigo followed the 


injection. 

Case % D. P., a 79 year old male, was admitted in a semistuporous state, con- 
fused and disoriented. No history was obtainable. The patient was dyspneic, 
orthopneic and cyanotic. There were rales over both bases, more marked over the 
left. The ventricular rate equalled the pulse rate at 160 per minute, but the rhythm 
occasionally seemed somewhat irregular. The heart sounds were muffled and per- 
cussion was unsatisfactory because of emphysema. The blood pressure was 172/80 
mm. Hg. The liver was enlarged and there was marked edema of the legs. A hard, 
irregular sessile mass was palpated rectally and thought to be a carcinoma. The 
condition of the patient remained very poor; two injections of cedilanide (0.4 mg. 
each), administered intravenously in 24 hours, were without influence on the tachy- 


cardia 


hic. 6. Figure 6a shows auricular fibrillation before the injection (case 8). Multiform 
ventricular extrasystoles are present 20 minutes after the injection (figure 6b), and sinus 
rhythm appears 15 minutes later (figure 6c). 

Fagarine (0.12 gram) was given intramuscularly four days later. The blood 
pressure fell to 120/70 mm. Hg within 40 minutes, then slowly rose to 158/68. 
Simultaneously with the fall of blood pressure, a bradycardia appeared. 

The electrocardiogram taken before injection of fagarine showed a regular tachy- 
cardia with a rate of 133. During the short diastoles, P-waves unrelated to the QRS 
complexes were occasionally visible (figure 7a). A ventricular tachycardia originat- 
ing above the bifurcation of the bundle (A-V-nodal or stem tachycardia) with inde- 
pendent activity of the auricle was diagnosed. Six and one-half minutes after the 
injection the ventricular rate was 93 and the ventricular complexes showed changes 
which were apparently caused by the slower rate only. Again, the auricles contracted 
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independently of the ventricles (figure 7b). Twenty-six minutes after the injection 
the electrocardiogram shown in figure 7c was obtained. Suddenly abnormal ven- 
tricular complexes appeared, apparentiy due to an aberrant ventricular conduction. 
Some of the ventricular complexes in this tracing were similar to those in figures 7a 
and 7b, but were wider by 0.02 second and the T-waves were lower. Sixty minutes 


Fic. 7. Figure 7a shows a heterotopic ventricular tachycardia; slowing of the heart and 
independent action of auricles and ventricles appeared six and one half minutes after the 
injection (figure 7b). Figure 7c, figure 7d and figure 7e were obtained 26, 60 and 85 minutes 
after fagarine. 


after the injection (figure 7d) the ventricular complexes were lower but otherwise 
similar to those in figure 7c. The ventricular rate was 58. The auricles contracted 
irregularly and independently of the ventricles. A similar tracing is visible in figure 
7d obtained 85 minutes after the injection. The next morning the electrocardiogram 
showed the same picture as figure 7a. 

The condition of the patient progressively deteriorated and he died on the seventh 
day of hospitalization. 
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Summary: The injection of 0.12 gram of fagarine in 
a 79 year old man with systolic hypertension and cardiac 
failure, presumably the result of coronary sclerosis, and a 
heterotopic tachycardia, caused only a temporary slow- 
ing of the rate and an intraventricular block. 


Case 10. A. P., a 57 year old woman, was admitted with 
a history of cardiac disease of many years’ duration, but the 
precise nature of the condition was unknown. The present 
illness began three days before admission with a cough pro- 
ductive of blood streaked sputum. She experienced palpitation 
of the heart and had been given 0.2 mg. of digitaline Nativelle 
daily for two days before admission. A slowly increasing mass 
in the neck had been noted over a 10 year period; this was 
associated with increased nervousness, tremor and perspiration. 
On physical examination, both lobes of the thyroid were en- 
larged. The heart appeared to be of normal size and the sounds 
were loud and clear. There was marked hypermotility of the 
heart. The blood pressure was 140/78 mm. Hg. The heart 
rate was 128 per minute and auricular fibrillation was present. 
Rales were present in both bases. The temperature was 39° C. 
With penicillin the temperature became normal in a few days. 
She weighed 145 pounds. 

An intramuscular injection of 0.1 gram of fagarine was 
given three days after the last dose of digitalis. Ten minutes 
after the injection, the pulse became regular. There was no 
change in the blood pressure and no untoward symptoms fol- 
lowed the injection 

Figure & shows the change from the auricular fibrillation 
to regular sinus rhythm, interrupted occasionally by single or 
small groups of auricular extrasystoles. Later these disap- 
peared completely. No other changes were demonstrable in 
the electrocardiogram. 

Two days later the auricular fibrillation recurred and per- 
sisted continuously. The patient signed her release from the 
hospital 18 days later. 


Summary: A 57 year old woman with hyperthyroid- 
ism and auricular fibrillation developed sinus rhythm 10 
minutes after the injection of 0.1 gram of fagarine. No 


untoward symptoms were observed. 


Case 11. M. R., a 70 year old man, was admitted in a 
semicomatose condition following an accident. Besides a frac- 
tured left hip the patient had a very fast pulse with a rate 
of 136 per minute. Under the mistaken impression that a 
paroxysmal tachycardia was present, he was given 0.08 gram ot 
fagarine. There was no response clinically and no changes 
were found in the electrocardiogram; no complications ensued 
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from the injection. 
The electrocardiogram taken before fagarine was given 
(figure 9a) showed a sinus tachycardia with a rate of 136. The 
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Fic. 9. Sinus tachycardia before (figure 9a) and after (figure 9b) the injection 
of fagarine (case 11). 


same tachycardia with the same rate and the same ventricular complexes was recorded 
60 minutes after the injection (figure 9b). 
The patient died five days later as a result of his injuries. 


Summary: A 70 year old patient admitted with sinus tachycardia re- 
ceived 0.08 gram of fagarine without any change in the electrocardiographic 
picture. 


Case 12. S. B., an 83 year old male, was admitted with complaints of abdominal 
distention and absence of bowel movements for one week. On admission the patient 
was drowsy and displayed muscular twitchings. The pulse was irregular with a rate 
of 82 per minute, the respiratory rate was 21 per minute. The heart was slightly 
enlarged to the left and soft mitral and aortic systolic murmurs were heard. The 
blood pressure on admission was 142/82 mm. Hg. The abdomen was distended and 
tympanitic. A right indirect irreducible hernia was present. Azotemia was present 
with a non-protein nitrogen of 120, an urea nitrogen of 71 and creatinine of 3.1 mg. per 
cent. The electrocardiogram showed auricular flutter with 4:1 block and widened 
QRS complexes (figure 10a). 

Fagarine in the amount of 0.12 gram was injected intramuscularly. The blood 
pressure was 212/125 mm. Hg. Five minutes after the injection the patient had a 
seizure of tonic and clonic convulsions with pupils directed upward and with no re- 
sponse to stimuli. He was pulseless and no blood pressure could be obtained. Res- 
pirations were about 5 per minute, slow and deep. In two minutes the seizure dis- 
appeared and the blood pressure was 210/110 mm. Hg. The pulse was slightly ir- 
regular and respirations were normal. The electrocardiogram obtained during the 
seizure shows that a ventricular tachycardia had appeared with a rate of 230 and 
with varying forms of the ventricular complexes (figure 10b). Ten minutes after 
the injection the blood pressure was again 210/120 mm. Hg and the patient appeared 
the same as before the seizure. Auricular flutter was still present (figure 10c) but the 
auricular rate had diminished from 330 (figure 10a) to 300. Twenty minutes after 
the injection there was a second convulsive episode similar to the first which again 
lasted for two minutes. The electrocardiogram taken during this seizure showed the 
same picture as figure 10b. A few minutes later the blood pressure rose to 240/120 
and the patient again recovered. Thirty minutes after the injection the blood pres- 
sure was 180/110 mm. Hg with a full, strong, slightly irregular pulse. The electro- 
cardiogram taken at this time (figure 10d) showed sinus rhythm with occasional 
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ventricular extrasystoles and a rate of 80 per minute. Forty minutes after the in- 
jection the pulse was regular and full but three minutes later another convulsion 
developed and lasted for five minutes. An electrocardiogram taken during this 
seizure showed a ventricular tachycardia (ventricular flutter?) with a rate of 230 


Fic. 10. Figure 10a shows auricular flutter before the injection (case 12). Figure 10b 
shows ventricular tachycardia during an attack of Stokes-Adams syndrome 5 minutes after 
the injection. Auricular flutter with slower auricular rate and 2:1 block was registered 10 
minutes after the injection (figure 10c), and sinus rhythm was present 20 minutes later 
(figure 10d). Ventricular flutter appeared 43 minutes after the injection (figure 10e). 
Sinus rhythm followed by ventricular fibrillation was registered 2 hours after the injection 
(figure 10f) 
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(figure 10e). Atropine in the amount of 0.5 mg. was injected intravenously without 
any noticeable effect. In the following 30 minutes the blood pressure was well main- 
tained and the patient appeared comparatively well. Sinus rhythm was present with 
a rate of 85 (first part of figure 10f). One hour and 40 minutes after the injection of 
fagarine the pressure had dropped to 130/70. Exactly two hours after the injection, 
the patient had his fourth convulsive episode during which he succumbed. The 
electrocardiogram showed that ventricular fibrillation had appeared with this final 
episode (figure 10f). 


Summary: Administration of 0.12 gram of fagarine to an 83 year old 
man with intestinal obstruction, azotemia, and auricular flutter was followed 
by sinus rhythm, but an attack of ventricular tachycardia and ventricular 
tibrillation appeared and led to sudden death. 


Case 13. S.S., a 72 year old white female whose weight was 150 pounds, was 
admitted with a history of swelling of the ankles and fullness of the abdomen. These 
complaints, with breathlessness, had recurred repeatedly for two years. 

On admission the patient was dyspneic and disoriented. The heart sounds were 
loud and pure; there was a rapid heart rate and an irregular rhythm. The blood 
pressure was 130/90 mm. Hg. The hypermotility of the heart associated with a 
tremor and exophthalmus suggested hyperthyroidism. Propylthiouracil was admin- 
istered in the amount of 150 mg. daily and digitalization was started with 0.1 gram 
of digitalis leaf twice daily. 


Fic. 11. Figure lla shows auricular fibrillation and a ventricular extrasystole before 
the injection (case 13). Multiform ventricular extrasystoles appeared 17 minutes (figure 
1lb) and 33 minutes after the injection (figure llc). Ventricular fibrillation appeared 60 
minutes after the injection (figure 11d) 
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The digitalis was discontinued after a trial and 14 days after discontinuation, 0.05 
gram of fagarine was injected intramuscularly. There was a drop of 20 mm. Hg of 
the systolic and the diastolic blood pressures, but otherwise the patient appeared un- 
changed. However, one hour after the injection the patient suddenly collapsed and 
soon ceased to breathe. 

Figure lla was obtained before the injection of fagarine and shows auricular 
fibrillation with a single ventricular extrasystole. Seventeen and 33 minutes after 
the injection, there was an increasing number of variform ventricular extrasystoles 
(figures 11b and 1lc). The electrocardiographic picture remained unchanged until 
60 minutes after the injection when ventricular fibrillation appeared (figure 11d). 
At no time was sinus rhythm observed. 


Summary: In a 72 year old woman with hyperthyroidism and auricular 
fibrillation, the administration of 0.05 gram of fagarine led to multifocal 
ventricular extrasystoles and ventricular fibrillation. 


DIscuSSION 


The cardiac depressant action of an alkaloid extracted from Fagara coco 
was observed by Stuckert and Sartori in 1932.° Fagarine, an alkaloid 
identical with alpha-fagarina hydrochloride used by us, was later studied 
experimentally.“ ° It was found to raise the threshold of the heart to fibril- 
lation caused by faradization and to diminish the risk of ventricular fibrilla- 
tion following ligation of coronary arteries. During the wartime scarcity 
of quinine, Deulofeu and co-workers called attention to fagarine as a remedy 
for certain tachycardias and fibrillation. In dogs and rabbits it was found 
that doses of 0.005 gram per kilogram could be given intravenously three 
times daily for 45 days without incurring immediate or subsequent dis- 
turbances."' Tacquini gave 0.06 to 0.1 gram of fagarine intramuscularly to 
six patients with auricular fibrillation. Sinus rhythm appeared in all cases 
within 40 minutes.’ 

A clinical study of the effect of fagarine on human subjects was con- 
ducted.’ The drug restored sinus rhythm in two cases with auricular flutter 
and in four of five patients with auricular fibrillation. Sinus rhythm ap- 
peared within 20 to 50 minutes after intramuscular administration of the 
drug. In the six cases where sinus rhythm was restored, the dose employed 
varied between 0.08 and 0.1 gram. In the patient in whom the drug was 
unsuccessful, the dose was 0.05 gram. Two of the patients experienced 
slight dizziness following the injection; one vomited and his electrocardio- 
gram showed multiple ventricular extrasystoles and ventricular flutter. At 
the Inter-American Cardiologic Congress in Mexico City, Tacquini reported 
on his further clinical experiences with fagarine.'' Untoward results were 
observed in some patients. He warned not to give the drug to digitalized 
patients. Doses of 0.08 to 0.1 gram were satisfactory. The drug was 
administered to 25 normal individuals in doses of 0.5, 0.6, 0.7, and 0.8 gram 
(0.01 gram/kg. body weight). Some patients had previously been com- 
pletely digitalized, and no toxic symptoms were observed. The Q-—T in- 
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terval was increased in all patients. Depression of the RS-T segment and 
diminution of the T-wave were seen. The electrocardiographic effects were 
reduced in most cases when 0.001 gram of atropine was given intravenously. 
Since doses as small as 0.005 gram per kilogram have a definite effect on 
cardiac muscle, the author advises starting with a considerably smaller dose 
which is far below the toxic level. 

Data collected from our 13 cases are compiled in table 1. Fourteen in- 
jections were given to 13 patients whose ages varied between 45 and 94; 
eight patients were over 70 years of age. The dose employed was from 0.05 
to 0.12 gram. All patients had some disturbance of the cardiac rhythm; 
in seven patients auricular fibrillation was present, and in three auricular 
flutter. Five of the patients had hemiplegia, and hyperthyroidism existed 
in two. The observations on all 13 patients are of interest with regard to 
their response to the drug. In evaluating the response of an abnormal 
rhythm to fagarine, two cases must be discarded. In one, the existing 
auricular flutter had disappeared just before the injection was given, and 
in the other only sinus tachycardia was present at that time. 

In six of the 11 cases, the existing arrhythmia was abolished and sinus 
rhythm supervened. In one instance the arrhythmia, auricular fibrillation, 
was not arrested within the two-hour observation period after the injection, 
but it disappeared within the succeeding 10 hours. Similarly, the auricular 
fibrillation disappeared four hours after the injection in one case reported by 
Tacquini.'® We feel justified in assuming that the fibrillation, which had 
persisted for many months before the injection, disappeared because of the 
administration of the drug. 

It is difficult to evaluate the effect of fagarine in case 9. A heterotopic 
tachycardia probably originating in the ventricles above the bifurcation of 
the A—-V conduction system existed. The stimuli formed there were not 
reversely conducted to the auricles so that the latter contracted independently 
from the ventricles. Following fagarine the tachycardia disappeared tem- 
porarily and a slow heterotopic ventricular rhythm appeared. 

We consider this a successful use of fagarine. The return of the tachy- 
cardia after the fagarine effect wore off is to be expected in certain types 
of tachycardias (extrasystolies paroxysms tachycardiques).*** 

Our tenth case, similarly, demonstrated a return of auricular fibrillation 
within two days. This finding would be anticipated in many cases of 
hyperthyroidism. 

Most regrettable were the accidents in the last two cases, where the in- 
jection was certainly the cause of the appearance of ventricular fibrillation. 

In case 12 the first attack of Stokes-Adams syndrome caused by pre- 
fibrillary ventricular tachycardia or ventricular flutter, appeared only five 
minutes after the injection. In view of the rapidity of onset and of the 
existing azotemia, it seemed probable that the condition of the patient made 
his response to the injection abnormal. We decided, therefore, to continue 
the investigation. The next injection was given to a patient in good gen- 
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eral condition and the amount was only 0.05 gram. Unfortunately, the 
patient developed lethal ventricular fibrillation even before the auricular 
fibrillation disappeared. The hyperthyroidism itself, though it may have 
increased sensitivity to fagarine, was most probably not the only factor in- 
volved in the accident, because another patient with hyperthyroidism and 
of approximately the same body weight (case 10) tolerated 0.1 gram of 
fagarine very well. With this unfortunate and dramatic experience the 
investigation was immediately stopped. We are unable to decide whether 
the simultaneous administration of propylthiouracil was responsible for 
the regrettable accident. 

Multifocal extrasystoles appearing in patients with coronary sclerosis, 
myocardial infarction, or following administration of digitalis or strophan- 
thin are always an ominous sign. They occurred in five patients in addition 
to the one (case 13) who developed ventricular fibrillation. It is notable 
that in one observation (case 12), ventricular flutter and fibrillation super- 
vened without the appearance of multifocal extrasystoles. Such extrasys- 
toles are often seen following ligation of the coronary arteries in the experi- 
mental animal, but occasionally ventricular fibrillation starts without the 
preceding appearance of extrasystoles. 

In case 6 the administration of 0.06 gram of fagarine caused no response 
while the injection of 0.08 gram, a few days later, was followed by the 
appearance of ventricular extrasystoles. Multifocal ventricular extrasystoles 
were also seen by Tacquini in one observation.”® 

In case 12, not only was there extremely rapid disappearance of auricular 
fibrillation, but an early onset of ventricular fibrillation with death. In view 
of the appearance of ventricular fibrillation in two cases and a serious aug- 
mentation of ventricular extrasystoles in others, the risk engendered in the 
use of fagarine is great. It is to be stressed that four cases showed no re- 
sponse to the drug and in these cases, despite the administration of relatively 
large doses (up to 0.1 gram), there were no changes in the existing rhythm. 

Except in the last two cases the untoward symptoms were trifling. Only 
headache, buzzing in the ears, and vertigo occasionally appeared. There 
were no complaints in eight patients. The electrocardiographic changes 
were also slight. We confirmed the observations of Tacquini who also saw 
prolongation of the Q—T interval, depression of the S-T segment and lower- 
ing of the T-waves. Because of the smaller doses employed in our studies, 
these changes were of lesser extent and frequency than in the observation of 
Tacquini. 

Remarkable is the early appearance of the effects of the injection in some 
cases. In case 4 distinct changes were visible within 10 minutes and in case 
10 the auricular fibrillation changed into sinus rhythm after the same time 
interval. Case 8 showed multifocal ventricular extrasystoles 10 minutes 
after the injection. In case 12 the first attack of ventricular flutter appeared 
only five minutes after the injection. Great care was always taken to avoid 
an intravenous injection. 
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It is of interest that in case 4 fagarine changed auricular fibrillation into 
auricular flutter before sinus rhythm was established, while in case 7 flutter 
gave way to fibrillation before sinus rhythm appeared. 

Only in one patient were respiratory alterations in form of more forceful 
breathing observed (case 7). The abnormal respiration in case 12 was 
certainly the consequence of the disturbance of the activity of the ventricles. 

The point has already been stressed that death occurred in one of our 
cases who received 0.12 gram, which was the largest dose employed by us, 
and in another patient of approximately the same weight after a dose of 0.05 
gram. The dose of 0.12 gram had previously been administered to two other 
patients in both of whom multifocal ventricular extrasystoles appeared. The 
slightly smaller dose of 0.1 gram was tolerated well without complications. 
On the other hand, in one patient the dose of 0.05 gram was followed within 
25 minutes by ventricular fibrillation. While most other patients were in 
very poor physical condition, case 13 was not very ill. Case 7 had ven- 
tricular extrasystoles before the administration of fagarine and developed 
multifocal extrasystoles afterward. 

Following the intravenous injection of fagarine in dogs a temporary 
moderate rise of blood pressure was observed.” We found a similar rise in 
four cases (cases 3, 4, 7,8). Occasionally a temporary fall was seen (case 
1) or a moderate rise and fall, as in case 9. 

It is, in general, rarely necessary to abolish auricular fibrillation; most of 
the cases are treated successfully with digitalis and rarely does their condition 
further improve if they are “defibrillated.”” If defibrillation seems necessary, 
one succeeds in most cases with oral administration of quinidine. The same 
holds for the paroxysmal tachycardias. Only rarely is one unsuccessful in 
abolishing a tachycardia through one of the vagal reflexes or with oral ad- 
ministration of quinidine. Too frequently the physician immediately ‘tries 
one of the injectable preparations recommended for this purpose. Such 
injections must be given if the vagal reflexes are ineffective or if quinidine is 
not tolerated or does not produce results. We recently lost a 46 year old 
patient with a fresh myocardial infarction, who developed a paroxysmal ven- 
tricular tachyeardia which did not respond to quinidine, even in the dose of 
6.0 grams daily. For such cases an effective and non-toxic drug is highly 
desirable. In cases of auricular flutter occasionally digitalis and quinidine, 
even in large amounts do not bring about a change to fibrillation or sinus 
rhythm; therefore treatment with other drugs becomes desirable and neces- 
sary. Unfortunately, our experiences do not show fagarine to be the ideal 
drug for these indications. The search for such a substance should be con- 
tinued and justifies, in our opinion, the investigation reported in this paper. 
Recently investigations * show that it might be possible to detain non-toxic 
and effective antifibrillatory agents, related to fagarine. 

Previous digitalization is considered a contraindication to the use of 
fagarine by Tacquini and his colleagues. 
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The observation of depression of abnormal, heterotopic stimulus forma- 
tion and simultaneous excitement of stimulus formation in other centers is 
observed with many other well known substances often used in cardiology. 
Thus digitalis may both suppress and excite abnormal stimulus formation 
in the form of extrasystoles and tachycardias. Potassium salts may also 
abolish or cause ventricular fibrillation and it seems clear that the mode of 
action does not depend on the dose alone. Even quinidine and quinine, 
which are the best known substances for abolishing arrhythmias, may cause 
extrasystoles '* and, even in relatively small doses, cause ventricular fibrilla- 
tion if given intravenously.* We therefore think that in spite of the unfor- 
tunate experiences in cases 12 and 13 the drug should not be discarded 
peremptorily and experimental studies with it should be continued. We feel 
particularly encouraged by its action in animal experiments where doses 
up to 0.004 gram/kg. given intravenously to dogs by one of us*® were tol- 
erated well and always immediately abolished auricular flutter or fibrillation ; 
no extrasystoles or other disturbances of rhythm appeared. Furthermore, 
huge doses were given to patients with healthy hearts by Tacquini without 
untoward results."' 


SUMMARY 


Fourteen intramuscular injections of alpha-fagarine hydrochloride were 
given to 13 patients, whose ages varied between 45 and 94. Eight patients 
were over 70 years old. The dose varied between 0.05 and 0.12 gram. In 


six patients the existing arrhythmia disappeared promptly after the injection. 
In two patients, however, fatal ventricular fibrillation appeared. In five 
other cases dangerous multifocal ventricular extrasystoles were observed. 

The response of the 13 patients to the drug is discussed in detail. 
Fagarine cannot, as yet, be recommended for clinical use. Further experi- 
mental studies with this interesting drug may lead to the discovery of an 
active and non-toxic agent. 
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XANTHOMATOUS BILIARY CIRRHOSIS 
(A CLINICAL SYNDROME) * 


By H. Epwarp MacMauow and S. J. THANNHAUSER, 
Boston, Massachusetts 


Evipence of skin xanthoma with chronic jaundice and liver disease in 
relatively rare cases has been recognized for a long time and recorded in the 
literature by various authors: Addison and Gull,’ 1851; Moxon,’ 1873; Pye- 
Smith,? 1873; Hutchinson, Sangster and Crocker,* 1882; Balzer,’ 1884; 
Hardaway,* 1890; Futcher,’ 1905; Posner,* 1909; Chvostek,’ 1911; Dyke,”° 
1928; Weidman and Freeman,"' 1924; Buerger,’* 1934; Weidman and Bos- 
ton,"* 1937. However, no attempts were made to match various charac- 


teristic symptoms to a definite clinical entity. Thannhauser and Magen- 
dantz ** in 1937 and Thannhauser *’ in 1940 described as “xanthomatous 
biliary cirrhosis” a typical clinical syndrome characterized by the following 
features : 
1. Skin xanthoma of the “plain and tuberous” variety. 
2. Enlarged liver and spleen. 
3. Obstructive type of jaundice of years’ duration. 
8 4. Extremely high values for total cholesterol (increased tour to eight 
‘ times those of normal) as well as for lecithin (increased four to eight 
f times those of normal in serum ). 
5. The serum is transparent and not creamy despite the outstanding in- 
f crease of cholesterols and lecithin. Low values for neutral fat in the 
4 serum are found. 


Since the publication otf Thannhauser and Magendantz’s paper similar 
observations have appeared by Comfort, Shepard, and Snell,’* Herbert,’’ 
-usterman and Montgomery,’* and Layani, Laudat and Astruc,’* Hoffbauer, 
Evans and Watson,“ *! and Gebhardt.** Thannhauser and Magendantz in 
1937 were not in a position to report autopsy findings of their cases. 

Moxon and Fagge ** as well as Pye-Smith (1873) reported autopsies of 
three cases showing xanthoma of the skin and atheromatous changes on the 
inner lining of the arteries as well as xanthoma formation on the lining of 
the bile ducts. Pye-Smith described the changes in the liver as revealing a 
slight degree of interstitial cirrhosis. “The patches in the ducts looked just 
like atheroma in the artery with which condition, indeed, they corresponded 
histologically.” 

Depending on these findings, Thannhauser and Magendantz suggested 


* Received for publication October 25, 1947. 

From the Joseph H. Pratt Diagnostic Hospital and Tufts College Medical School, 
Boston, Massachusetts. Aided in part by grants from the Rockefeller Foundation and the 
Godfrey Hyams Trust Fund. 
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that xanthoma formation of the larger bile ducts producing xanthomatous 
scar tissue may be the cause of the clinical syndrome described as xantho- 
matous biliary cirrhosis. It was their opinion that the development of the 
xanthoma of the skin as well as the xanthoma formation on the lining of the 
bile ducts was the expression of a systemic disease characterized by increased 
new formation of cholesterol and hypercholesteremia (hypercholesteremic 
xanthomatosis). The xanthomatous involvement of the large bile ducts and 
their partial obstruction was thought to be the primary event which resulted 
later in this special type of biliary cirrhosis. 

In the meantime autopsies were performed on three cases of xantho- 
matous biliary cirrhosis, none of them showing xanthomatous changes of 
the lining of the bile ducts. It is the purpose of this paper to clarify the 
mechanism which may lead to the development of the well-defined clinical 
syndrome of xanthomatous biliary cirrhosis. ‘The detailed clinical histories 
and laboratory findings of five cases observed over a long period, three 
autopsies, and four biopsies at our disposal taken at an early stage of the 
disease will provide the basis for this report.* 


Casts with AvutTorsies AND Biopstes 


Case 1. D. L. M., a 44 year old French-Canadian woman, was admitted to the 
Joseph H. Pratt Diagnostic Hospital in November 1939. The patient stated that 
she had been perfectly well until 1937 when she first noticed icterus of her sclerae 
and skin. Although at that time she had no abdominal pain, she became severely 
nauseated and vomited every morning. She developed anorexia and lost about 30 
pounds within four months. She also observed severe pruritus of the skin, especially 
of her arms. She had no fever or chills. Her stools were clay-colored. Her urine 
was a deep orange. 

In May 1938 she had been hospitalized at the Boston City Hospital for 10 days. 
She was placed on a liquid syrup diet. The patient stated that the jaundice of her 
sclerae and skin decreased considerably. After her discharge she faithfully kept to 
her diet. However, three months later jaundice of the skin and sclerae is again in- 
creased. There was only slight pruritus. The patient did not have fever, chills or 
abdominal pain. Her stools again became clay-colored. Her urine was persistently 
deep orange. Although the jaundice varied in intensity, it was always present to some 
extent. 

In January 1939 the patient noticed a yellowish discoloration and elevations along 
the creases of both palms. These lesions were progressive. In June 1939 she ob- 
served a small flat yellowish plaque along the inner canthae of both eyes. These 
plaques progressed rapidly involving the upper and lower eyelids. As far as the 
patient knew, there were no other yellowish spots, nodules or papulo-pustular eruptions 
on her body. 

The patient complained of tiredness, weakness and listlessness. After a fall, 
three to four weeks before her admittance to the hospital, she had constant pain in 
the lower lumbar region and a sharp pain between the shoulder blades radiating around 


*We should like to take this opportunity to express our sincere appreciation to Dr. J. 
Howard Means and Dr. Tracy B. Mallory of the Massachusetts General Hospital, to Dr. 
Chester Keefer and Dr. Franz Ingelfinger and Dr. Charles Branch of the Evans Memorial 
Hospital, to Dr. Gerald C. Leary, Resident Pathologist of the Pondville Hospital, Walpole, 
Massachusetts, and to Dr. Warren C. Hunter, Pathologist, University of Oregon Medical 
School, for permission to use case histories and anatomical material in this study. 
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the left chest wall to the left inframammary region. This pain, which developed in 
the evening, was not related to exertion, exposure to cold air or to eating of heavy 
meals. It was not relieved by rest. The patient had no headaches or sinus trouble. 
Her vision had been blurred. She has had no diplopia. She has had no ear or nose 
symptoms. Her teeth were in poor condition. For the previous iwo to three years 
she had a cough producing yellowish-whitish sputum. She had no hemoptysis or 
pleuritic pains, no exertional dyspnea, orthopnea, ankle edema or angina pectoris. 
There had been no recent nausea or vomiting. Her appetite had been improving. 
She took mineral oil every morning prophylactically. However, she was not con- 
stipated and had no diarrhea. Her stools were clay-colored, usually normally formed 
and not frothy or foul in odor. She had nocturia once or twice a night but no 
dysuria, hematuria or pyuria. Her urine was persistently deep orange. The patient 
complained of recent nervous feelings. She had noticed a tingling sensation in both 
hands and wrists for over a year. 

Her habits were regular. She ate three times a day. She had meat in the form 
of liver and steaks as part of her antianemic diet, and fruit juices for liver trouble. 
She has had insomnia. Formerly she had worked as a night club hostess for three 
years and drank more than her share of liquor. She had taken practically no alcohol 
in the previous 18 months. 

The patient's father had died of heart trouble at the age of 50; the mother of 
carcinoma of the uterus at 52. The mother’s father had died of carcinoma of the 
stomach. The mother’s sister had diabetes. There was no history of xanthomatosis 
in the family. 

Physical examination showed a small, deeply jaundiced woman with temperature 
of 97° F. The skin over the arms was brownish colored. There was also a combination 
of lemon-yellowish and brownish jaundice on the palms. A small nodule was located 
in the right occipital region of the scalp. Rather extensive xanthelasmas were present 
in the inner canthi and along both the upper and lower lids. Those in the upper lid 
were more marked, measuring 3.5 to 4 cm. in length and about .5 cm. in width. They 
were also elevated 1 to 2 mm. above the level of the skin. The conjunctivae were not 
pale. Several small irregular nodules were found in the right inferior palpebral con- 
junctiva. The sclerae were deeply jaundiced. The fundi were not remarkable, and 
there was no lipemia retinalis. ‘The mucosa of the hard palate was jaundiced. No 
yellowish nodules were seen on the buccal or pharyngeal mucosa. There was a small 
yellowish elevated nodule about 3 mm. in diameter over the ankle of the right foot. 
A small wide yellowish plaque of 12 mm. and another of pinpoint area were observed 
in the right antecubital space. No nodules were found on the extensor surfaces of the 
elbows and knees. There were slightly elevated yellowish deposits, a few mm. in 
width, along most of the flexor creases of both palms. These were most marked 
at the metacarpophalangeal creases of the thumb. In some interspaces they extended 
almost to the dorsum of the hand. The reflexes were normal. 

The lungs were normal. The apex impulse of the heart was felt 9 cm. to the left 
of the midsternal line in the fifth interspace. The area of cardiac dullness was not 
enlarged by percussion. The rate was 76 per minute, and the rhythm was regular. 
No murmurs were heard. The vessels were not arteriosclerotic. The radials were 
equal and synchronous. Blood pressure 135 mm. Hg systolic and 85 mm. diastolic. 

The abdomen was soft without tenderness or rigidity. The liver, markedly en- 
larged, especially on the right side of the abdomen, extended up into the left hypo- 
chondrium. The spleen was not definitely palpable but was enlarged by percussion. 
No other masses were felt. 

Roentgen-ray examination: The liver was extremely enlarged. The spleen and 
kidneys appeared to be within normal limits. There was no roentgenological evidence 
of esophageal varices. 
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Laboratory data: Urine, amber color, cloudy, reaction acid, gravity 1.007, slightest 
possible trace of albumin, negative sugar, normal urobilinogen, rare red and white 
cells. Blood sedimentation rate was 86 mm. at the end of one hour by the Westergren 
method. Hemoglobin 69 per cent or 9.5 grams; red blood cells 3,210,000; white blood 
cells 11,450; color index 1.08; differential count showed 74 per cent polymorpho 
nuclears, 1 per cent bands, 2 per cent eosinophiles, 1 per cent basophiles, 19 per cent 
lymphocytes and 3 per cent monocytes. The smear showed some anisocytosis, macro 
cytosis and microcytosis. The platelets appeared normal. 

The patient was discharged from the hospital with a diet almost free of animal 
cholesterol and low in animal fats. Vegetable fats like olive oil and peanut oil were 
allowed 

January 12, 1940; This patient reported that she kept her diet. The jaundice 
seemed unchanged. Liver; Four fingers below the costal margin, tirm and smooth 
surface. Spleen definitely enlarged and palpable two fingers below the left costal 
margin. Constant itching of skin. (Chemical analysis of serum, see table 1.) 

June 1, 1940; The skin xanthoma did not change although the patient adhered 
rigidly to her dict. Liver enlargement not diminished. Spleen became larger, two 
tingers below the left costal margin. The patient complained about pain in her 
stomach two to four hours after she ate, which awakened her in the early morning 
hours. As she was already on a vegetarian diet, low in fat but high in carbohydrates, 
no special diet change was made. (Blood chemistry, see table 1.) 

February 7, 1941: Gastrointestinal complaints unchanged. Liver and spleen 
enlargement unchanged. Jaundice as well as skin xanthomas not increased. (Blood 


chemistry, see table 1.) 

July 22, 1941: Roentgenologic studies showed a double ulcer of the duodenum 
Stool examination for occult blood slightly positive. Patient had had profuse vaginal 
bleeding the previous week. Gynecological examination: vaginal polyp and fibro 


imatous uterus. (Blood chemistry, see table 1.) Cholesterol-free diet continued 

November 14, 1941: (Blood chemistry, see table 1.) Because of increasingly 
constant stomach pain, an exploratory laparotomy was performed by Dr. F. H. Clute 
(November 20, 1941) and revealed a double duodenal ulcer. It was not resected 
\t this time a liver biopsy was taken (figures 1 to 6). Postoperative course was 
uneventtul. No bleeding. 

January 7, 1942: Abdominal discomfort from the ulcer continued. The patient 
believed she had contracted an upper respiratory infection a few weeks before. She 
coughed and produced a fair amount of whitish mucous sputum. 

July 25, 1942: Cough and sputum were less. Her main complaint now was the 
itching of the skin. Liver and spleen still enlarged. Jaundice and skin xanthomas 
unchanged. (Blood chemistry, see table 1.) 

December 10, 1942: Patient had lost considerable weight (10 to 15 Ibs.) in the 
past two weeks. She developed a high temperature running up to 103°, which con- 
tinued trom that time. Roentgenograms of the lung unfortunately were not taken. 

January 16, 1943: The patient was hospitalized again because of her extreme 
weakness and high temperature. /.ungs; over both lungs fine moist consonating rales 
were heard. No dullness. Liver and spleen were greatly enlarged. No ascites. No 
evidence of ankle edema. Nanthomas and jaundice unchanged. Spider veins were 
noted on-several places of her skin. (Blood chemistry, see table 1.) The patient was 
believed to have pneumonitis. The sputum was not examined for tubercle bacilli 
Roentgenograms of the lung were not taken. The patient became progressively 
weaker and died on February 27, 1943. Until her death, she was conscious and not 
in a hepatic coma (blood chemistry, see table 1). 

Pathologic Report: The biopsy specimen received in December 1941 was wedge 
shaped and measured 1.5 by 1 by 0.8 cm. It included capsule and underlying liver 
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tissue. There was no gross thickening or irregularity of the surface. Many sections 
were made and each was entirely free of subcapsular fibrosis, a condition commonly 
seen in blocks of liver taken from the gall-bladder area. In each section between 50 
and 100 portal areas could be readily counted. This afforded a fair and adequate 
interpretation of the underlying disease. Preparations of this size removed without 
trauma or coagulation are very much better than fragments extracted by needle 
biopsy. 
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Fic. 1. Liver. This field was selected to show a portion of the peripheral zones of two 
lobules together with an inflamed and thickened portal area. It shows an extension of the 


inflammatory process into the lobule with compression of some sinuses and dilatation of 
others 
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Fic. 2. Liver. This field was selected to show an inflamed and widened portal area. 
There is a rich cellular infiltration. There is an increase in inflammatory granulation tis- 
sue and there is an extension of this inflammatory reaction into the peripheral zones of the 
lobule. No bile ducts are visible in this field, but liver cells are so compressed that they 
resemble terminal cholangioles. The only suggestion of a portal vein is the presence of 
several compressed and slit-like endothelial lined spaces. 


Microscopic Findings: The pattern of the liver was well preserved and all portal 
areas, lobules and central veins were easily identified. The pathological change 
was centered in the perilobular or portal connective tissue. This change involved 
all portal areas, but the lesions varied in size. No portal area in any of the sections 
could be considered normal. The lesion was characterized by a non-specific, subacute 
to chronic inflammatory reaction centered at the junction between portal area and 
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lobule (figure 1). It was characterized by a proliferation of fibroblasts, the forma- 
tion of new capillaries, a light deposition of collagen and a variable infiltration of 
cells. These included neutrophiles, lymphocytes, monocytes, plasma cells, eosinophiles 
and very, very rarely, a multinucleated giant cell. 

The small bile ducts so readily seen in the portal areas of healthy livers could not 
be identified. The lymphatics and terminal branches of the portal vein were com- 


Fic. 3. Liver. This is a higher power magnification of a field at the periphery of a 
lobule. It shows the increase in fibrous tissue extending into the lobule surrounding and 
compressing cords of liver cells. Neither the sinuses nor the sinus endothelium is recog- 
nizable. The sinuses are now filied with inflammatory granulation tissue. 
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pressed, narrowed and in areas obliterated by inflammatory granulation tissue (figure 
2). The small arteries were unchanged. 

This inflammatory reaction originating in and radiating out from the portal areas 
led to a variable and often irregular expansion of the perilobular connective tissue. 
The picture suggested a spilling over of inflammatory tissue from the portal areas into 
the peripheral zones of the lobules. The lines of demarcation between portal con- 
nective tissue and lobules were poorly defined because of this infiltration of inflam- 
matory granulation tissue into the bordering parenchyma. 

In the beginning the reaction is centered about the terminal bile ducts and is con- 
fined to the portal areas. From here it spreads into the most peripheral portion of 
the lobule by infiltrating along the perisinusoidal spaces of Dissé. In this manner 
liver cells, singly and in cords, become bordered by inflammatory granulation tissue 
(figure 3). The sinus at first narrowed by this increase in fibroblasts later disap- 
pears. At this stage the histological picture suggests a solid wedge of granulation 
tissue separating and compressing intact and broken cords of liver cells. In the 
early stages the marginal liver cells remain unchanged, but later when they become 
engulfed in fibrous tissue they show a series of regressive changes. Some of them 
swell to twice their normal size and accumulate vacuoles in their cytoplasm. In 
some the cytoplasm becomes granular and eosinophilic. Other liver cells accumu- 
late bile and still others show necrosis and disintegration. 

Signs of liver cell regeneration were found in the peripheral zones of lobules 
(figure 4). This was shown by the presence of mitotic figures. The very few small 
bile ducts that were visible in the portal areas were so compressed and flattened that 
they resembled solid cords of endothelial cells. There were no leukocytes or bile casts 
within the lumina of any of these bile ducts. The junction ducts or canals of Hering, 
so difficult to see in a normal liver, were accejtuated by the ingrowth of inflammatory 
granulation tissue. 

Bile stasis was a striking finding. First, there were large and small casts of 
inspissated bile in the canaliculi of collapsed and compressed cords of liver cells. 
Secondly, there were coarse clumps of bile in liver cells bordering the portal areas 
lhere was no bile retention within the central zones of the lobules. This seemed 
paradoxical, for this is the common site of bile retention in simple extra-hepatic 
biliary obstruction. 

The sinuses adjacent to the portal areas were sometimes dilated and sometimes 
compressed. The lining endothelial cells were, for the most part, inconspicuous, but 
here and there an isolated endothelial cell was laden with lipoid. The central veins 
and sublobular veins, with few exceptions, showed no sign of inflammatory granula- 
tion tissue (figure 5). 

Rarely the inflammatory reaction in the portal area cut deeply into the lobule and 
in one field a continuous track of granulation tissue could be traced from the portal 
area to the central vein (figure 6). The type and extent of the cellular exudate war- 
rant a more detailed description. In some fields the cellular infiltration was minimal. 
In other areas, it so dominated the field that it obscured completely the underlying 
granulation tissue. One field showed nests of polymorphonuclear leukocytes, another 
was dominated by lymphocytes and histiocytes. 

To summarize the overall picture, it may be said that the liver was the seat of an 
active, subacute to chronic inflammatory reaction centered in the portal areas. This 
was characterized by an increase in inflammatory granulation tissue with a corre- 
sponding widening and lengthening of the portal connective tissue. There was a 
tendency for portal areas to unite and to form thin barriers of perilobular fibrosis. 
There was bile stasis within the lobules and many of the sinuses were narrowed or 
blocked. The nature of the reaction may be distinguished from the changes seen in 
obstructive and cholangitic biliary cirrhosis though its distribution is similar to that 
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Fic. 4. Liver. This field was selected to show a liver cell in mitosis. The cell is 
swollen and larger than those bordering it. The nuclear membrane is lost and the chromatin 
forms a coarse cluster in the center of the cell. 


of both of these forms of cirrhosis. Because the lesion is centered about the ter- 
minal bile ducts and because it is characterized by an inflammatory process, and 
particularly because at the present time the etiology remains obscure, the name peri- 
cholangiolitic biliary cirrhosis is suggested. 

Autopsy Findings: The liver was large, uniformly granular and bile-stained. On 
section, the freshly cut surface showed a lobular, but coarse, pattern. There was 
absolutely no suggestion of any type of extra-hepatic biliary obstruction and no lipoid 
was seen in any part of the biliary tract. 
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Microscopic Findings: The histology of the liver was now much more complex 
than in the biopsy taken 14 months previously, for now the pathology was much older 
and it was complicated by a very recent and terminal miliary form of tuberculosis. 

The pattern of the liver was badly distorted. The portal areas were wide, 
branching, irregular and rich in fibrous tissue. They reached out into the lobules 


Fic. 5. Liver. This field was selected to show the junction of a central vein with a 
sublobular vein. The vessels are dilated and contain few cells. The endothelial cells lin- 
ing the vessel are flat and inconspicuous. The surrounding liver cells are orderly and bear 
a normal relationship to sinus endothelium. There is no trace of inflammation. Fields of 
this sort were common and stood out in sharp contrast to the changes going on in the periph- 
ery of the lobule. 
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and broke them into smaller and irregular nodules. There were nodules of regen- 
erated liver cells. The liver parenchyma was edematous and delicate fibrous strands 
extended far along the sinuses into the lobules (figure 7). Some of the sinuses were 
collapsed, some were distended with blood; some contained nests of endothelial cells 
laden with lipoid. Many of the liver cells showed hyaline degeneration. Lastly, 
there were tubercles in every field. 


< 


Fic. 6. Liver. This field was selected to show the extension of an inflammatory proc- 
ess from the adjacent portal area out to the edge of a central vein. The central vein itself is 
dilated and most of the surrounding lobule is free of pathology. 
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The large size of the liver, the diffuse and extensive fibrosis, the intracellular 
bile stasis and the still active inflammatory reaction in the portal areas offered a very 
complex histological picture. It is interesting to compare the liver now with the 
biopsy studied months earlier. Common to both is the bile stasis, the hyaline de- 
generation of liver cells (figure 8), and the widening of the portal areas. In the 
biopsy, the lobular pattern was retained, at the time of autopsy there was little of 
the original pattern recognizable. The large bile ducts at the hilus of the liver and 


Fic. 7. Liver, at the time of autopsy. This field was selected to show a portion of the 
peripheral zone of a lobule or nodule of liver cells bordering an area of fibrosis. The cords 
of liver cells are tortuous and widely separated. The sinuses contain large lipoid-laden 
histiocytes. There is a moderate increase in perisinusoidal collagen. The sinuses are col- 
lapsed and poorly defined. 
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Fic. 8. Liver. This section is from the liver at the time of the autopsy. This field was 
selected to show a group of liver cells, adjacent to a portal area, containing large deposits 
of coarse, eosin-staining hyaline. The cords of liver cells are broken up and the sinuses 
are collapsed by perisinusoidal edema and fibrosis. 


radiating throughout the liver were collapsed and empty. In none of the intra- 
hepatic bile ducts were xanthoma cells demonstrable. The classification of this type 
of cirrhosis, when seen for the first time in its end stages at the autopsy table, is 
puzzling and often uncertain. It is difficult to realize that a lesion that begins in the 
portal areas can lead to such destruction. 


Clinical Comment on Case D. L. M.: The patient exhibited during the 
first two years of observation the typical characteristics of xanthomatous 
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biliary cirrhosis suggested by Thannhauser and Magendantz: (1) Skin 
xanthomas (xanthelasma of eyelids, tuberous xanthomas on elbows, xan- 
thomas of the creases of the palms). (2) Enlarged liver and spleen. (3) 
Obstructive type of jaundice with bilirubin giving the direct and indirect van 
den Bergh reaction. (4) Extremely high values in the total cholesterol 
(1460 mg. per cent, about 85 per cent present as esters) as well as for 
lecithin (2120 mg. per cent, about 10 times normal). (5) The serum is 
transparent despite the high cholesterol and lecithin content. Neutral fat is 
not present in measurable amounts. 

Thannhauser ** suggested that the accumulation of cholesterols and 
lecithin in the serum at the outset of xanthomatous biliary cirrhosis may be 
caused by an increased formation of these substances in the liver by a func- 
tional disturbance of the liver cells. Histological examination of this pa- 
tient’s liver had already revealed in the early stages fibrotic changes in and 
around the finest bile capillaries. At this point it seems appropriate to con- 
sider which of three possibilities is concerned with the pathogenesis of the 
disease: (1) whether the assumption of an increased formation of cholesterol 
and lecithin in the liver is justified, (2) whether these substances are re- 
tained in the serum only by an impaired elimination due to fibrotic oblitera- 
tion of the finest bile capillaries; or (3) whether both processes, namely 
increased formation and retention cause the high values for cholesterol and 
lecithin in the serum. The clinical and laboratory findings during almost 
three years of observation of this unique case provide the basis for such a 
discussion. An increased formation of cholesterol and lecithin may be in- 
dicated by the following findings. 

1. The total cholesterol of the serum, 1460 mg. per cent on an unre- 
stricted diet, could not be reduced lower than about 800 mg. per cent choles- 
terol and 1000 mg. per cent lecithin on a diet free of animal cholesterols and 
fats. These high cholesterol and lecithin values were maintained during 
the period of diet treatment for two and a half years (see table 2). This 
observation suggests that an excessive endogenous production of cholesterol 
and lecithin persisted while the exogenous quota of animal cholesterol sup- 
plied by food was meanwhile almost completely restricted. 

2. The cholesterol concentration in the serum decreased markedly and 
was almost normal in the final period of the disease possibly because an inter- 
current tuberculous disease with miliary dissemination in the liver caused the 
replacement of some of the liver parenchyma. The obliteration of the 
finest bile capillaries producing the retention continued during this terminal 
phase, but not enough functioning liver tissue remained to maintain the 
formerly increased cholesterol formation. One may object to such an ex- 
planation, referring to experiences where the total cholesterol values are 
always very low in cases of hepatic failure, such as in acute yellow atrophy 
of the liver and in the last stages of a decompensated portal cirrhosis. This 
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patient, however, never had hepatic failure nor hepatic coma but died as a 
result of tuberculosis of the lung and disseminated tuberculosis. 

3. The cholesterol and lecithin level in the serum in complete obstruction 
of the common bile duct, resulting from occlusion by a stone, carcinoma or 
fibrosis after a surgical accident, is never as extremely high as in xantho- 
matous biliary cirrhosis, that is, values as high as 1450 mg. per cent total 
cholesterol and 2120 mg. per cent lecithin observed in Mrs. L. M. and in the 
first stages of other cases of xanthomatous biliary cirrhosis in this paper. 
The early liver biopsy of Mrs. L. M. showed obliterative changes in the 
finest bile capillaries in some areas of the liver. It seems, however, un- 
likely that the fibrotic obliteration of some cholangioles in parts of the 
liver at the beginning of the disease should result in a much greater retention 
of cholesterol and lecithin than is observed in a case with complete occlusion 
of the common bile duct.*”. With regard to Mrs. L. M., bile was certainly 
always produced, and that a fair amount reached the intestines was demon- 
strated by the presence of urobilin and urobilinogen in the feces and urine 
during the course of the disease and by the aspiration of dye-stained bile from 
the patient's common duct during the operation. As the disease progresses, 
the fibrotic changes of the cholangioles involve greater areas of the periportal 
space. Thus the retention of bile is certainly increased, but the cholesterol 
and lecithin values in the serum decrease the more the liver parenchyma is 
replaced by fibrotic tissue. It may also be noted that the bilirubin values in 
the serum at the outset were never outstandingly high and definitely not as 
elevated as those observed in complete blocking of the common duct. The 
level of bilirubin in the serum of these patients does not parallel the increase 
or decrease of cholesterol and lecithin. 

+. Skin xanthomas were already developed in this case in the early stages 
of the disease (first vear) at a time when the bilirubin was only moderately 
increased. As far as can be ascertained from the history of the patient, 
skin xanthomas did not precede the jaundice. Patients with complete ob- 
struction of the common bile duct by stone, carcinoma or surgical obliteration 


‘exhibit a severe grade of jaundice, a moderate increase of cholesterol and a 
slight increase of lecithin, but skin xanthomas do not appear.“ "The rare 
instances of skin xanthoma reported '* after surgical obstruction seem rather 
exceptional. In these cases the skin xanthoma disappeared as soon as the 
bile flow was restored whereas in xanthomatous biliary cirrhosis, the skin 
xanthomas persist despite the fact that bile is constantly excreted in the 


intestines. 

The clinical and laboratory data collected during the period of observa- 
tion favor the suggestion of Thannhauser ** *’ that the marked accumulation 
of cholesterol and lecithin at the beginning of xanthomatous biliary cirrhosis 
is probably not only the result of a retention of bile but also the consequence 
of an imbalance of increased cholesterol and lecithin production and an in- 
adequate excretion of these substances. The explanation of the finding of 
excessively high cholesterol and lecithin as the result of hyperproduction of 
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cholesterol and lecithin in xanthomatous biliary cirrhosis remains a hypo 
thesis. Such a hypothesis is, however, supported by the laboratory findings 
and by a comparison of this and other cases of xanthomatous biliary cirrhosis 
with other clinical syndromes where the obstruction and bile retention are 
complete and the only etiological factor. In the cases of complete obstruc- 
tion the lecithin and cholesterol content of the serum is by far not as high as 
in xanthomatous biliary cirrhosis despite the fact that in this disease the 
bile flow is always patent. 


Case 2. T. P., 38 year old female, of Finnish descent. 

Past History: Patient is married and has two children. She was always well 
until she had menstrual disturbances in January 1938 when she was operated on for 
a fibroma. After leaving the hospital in February, she felt an itching all over her 
body. One week later she had attacks of abdominal pain and noticed that her skin 
was jaundiced. She did nothing until May 1938 when she saw a doctor for her 
jaundice, which has never since completely cleared. Her appetite was good. She 
never had chills or fever 

First Admission to the Massachusetts General Hospital, Boston, March 20, 1940. 
jaundiced patient with no complaints. Heart: Normal in size, no murmur. Blood 
pressure 108 mm. Hg systolic and 79 mm. diastolic. Liver enlarged, spleen not felt. 
laboratory findings: Bilirubin 6.9 biphasic reaction. Prothrombin time 29.1 (normal 
21.0). Hinton test negative. Discharged to the out-patient department with the 
diagnosis, “Biliary cirrhosis” and jaundice. Transferred to Surgical Department, 
May 19, 1940. Phys‘cal examination showed the same findings of an enlarged liver 
and chronic jaundice. The patient was also seen at the dental clinic for dental bleed- 
ing. Laboratory findings: Bromsulfalein test 80 per cent retention. Non-protein 
nitrogen 18 mg. per cent. Total protein 7.1 gm. Bilirubin: van den Bergh test 13.0 
mg. biphasic. 

Exploratory Laparotomy May 29, 1940 (Dr. A. W. Allen). No fluid in the 
abdomen. Spleen was three times larger than normal. Liver moderately enlarged 
Surface not scarred or nodular but slightly greener than normal. Head of the pan- 
creas normal, but the pancreas was thickened. Bile duct was identified. The com 
mon duct was probed. No stones found above and below or toward the gall-bladder. 
Dark bile could be seen coming from the gall-bladder. No stones. Bile duct roughly 
7 mm. in diameter. Comment: After careful exploration no evidence of stone in the 
duct or gall-bladder. 

Liver Biopsy. (See page 139.) 

Second Admission: Had pain on her left side, no loss of weight. Flank pain on 
both sides. Jaundiced yellow sclerae. Bleeds from the gums very easily. Some 
brown pigmentation on her face and abdomen. Laboratory findings: Non-protein 
nitrogen 29 mg. Total protein 5.8 gm. Bilirubin 9.7. Biopsy of skin: No evidence 
ot hemochromatosis. 

Patient was seen in the out-patient department and was constantly jaundiced. 
Bilirubin 28.5 biphasic. Prothrombin time 19. Sodium 139.7 mg. per cent. 

Third Admission, March 1941. Between January and March 1941 innumerable 
xanthomas developed on the patient's face, arms, elbows, legs and feet. The creases 
of the palms showed many flat xanthomatous lesions, firm and yellow, linear and 
rounded in character. 

Roentgen-ray of the esophagus and stomach did not reveal esophageal varices. 
Prothrombin time taken several times was normal. 

Patient was now in the out-patient department repeatedly. The clinical picture 
did not change. 
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Fourth Admission, May 1941. The patient was hospitalized because of an acute 
cellulitis of the left leg. After she recovered, one of us was allowed to see her 
(Thannhauser) through the courtesy of Dr. James H. Means and to examine the 
serum for the various lipids. The skin, especially around the neck, was dark brownish. 
The jaundice was of moderate grade. Liver was four fingers below the costal margin. 
The spleen was large and firm. There was no ascites. Plain xanthomas were noticed 
around the eyelids and both creases of the hands. The tuberous form of xanthoma, 
firm and of a yellow carotene color, appeared on her face, neck, elbows, lower arms 
and legs. Laboratory findings: Van den Bergh 7.9 direct; 9.6 indirect. Lipid 
partition (see below). (Figure Y.) 


Fic. 9. Case 2. T. P. Diffuse brownish pigmentation. Jaundice. Xanthelasma of 


the eyelids. Tuberous xanthomas of face and neck. Xanthomatous involvement of the 
creases of both hands. 


Fifth Admission, April 1944. Patient admitted with bleeding from esophageal 
varices. No history of alcohol intake. The past few months the patient had felt 
exhausted but did her housework. About two weeks before her admission the stools 
became tarry. The day before admission she had a peculiar sensation below the 
sternum and vomited a tablespoon of bright blood. Her general appearance was the 
same as previously. The liver and spleen were enlarged. No ascites. Laboratory 
findings: Non protein nitrogen 35. Bilirubin 6.6 direct; 9.3 indirect. Total serum 
protein 5.3 gm. Albumin 2.7. Globulin 2.5 (April 5, 1944). Hemoglobin 3.5 gm. 
Red blood cells 1,500,000. White blood cells 12,200. Polymorphonuclears 84 per 
cent. Small lymphocytes 9 per cent. Monocytes 0. Platelets decreased (April 22, 
1944). Hemoglobin 49 per cent. Red blood cells 3,200,000. Stool: guaiac ++++4. 

Sixth Admission, Dec. 16, 1944. Esophageal bleeding. General appearance un- 
changed. Laboratory findings. Hemoglobin 5.0 gm. Red blood cells 2,200,000. 
Polymorphonuclears 0 per cent, lymphocytes 6 per cent, monocytes 2 per cent. Urine, 
specific gravity 1.106. Albumin +, bile +++. No tyrosine or leucine crystals. 
Patient died December 18, 1944. 
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Lipid Analysis of the Serum of Patient, T. P. 
The serum is transparent and not milky 


May 12, 1941 April 5, 1944 
Analysis— Analysis— 
Research Laboratory Mass. General Normal 

Boston Dispensary Hospital 


Total cholesterol 1115 mg. % 368 mg. % 150-260 mg. % 
Free cholesterol 143 mg. % 40-70 mg. % 
Cholesterol present as esters | 972 mg. % (87% | 110 mg. % (29% | 70-75 mg. % of 
of total choles- of total choles- total choles- 
terol) terol) terol 
lotal phospholipids | 2240 mg. % | 150-260 mg. % 
Cephalin | _50 
Lecithin 1710 
Serum lipase Normal 
Diastase Normal 
Acid phosphatase Normal 
Alkaline phosphatase 27.5 Bod. U 


Analysis of Liver Tissue after Autopsy, Dec. 19, 1944 
Normal ©) of dry weight 


Total cholesterol 2.0 -2.6% 
Free cholesterol 7 0.44-0.55% 
Cholesterol present as esters 3 1.5 -2.15% 
Total phospholipids 09 9.0 -11.0% 
Cephalin 5.2¢ 3.0 -5.5% 
Lecithin 3.6 -6.0% 
Total fatty acids 3.23 8.0 -13.0% 


Pathological Report: The biopsy specimen from the liver May 29, 1940 of this 
patient showed a subacute to chronic inflammatory reaction in every portal area. In 
addition there was severe bile stasis within the lobules. The inflammatory reaction 
was confined to widened but well demarcated portal areas. Junction ducts were 
numerous, but small bile ducts, in contrast, were difficult to find. Neither bile nor 
leukocytes were seen within any of the bile duct lumina. Liver cells bordering the 
portal areas showed regressive changes. No xanthoma cells were found in any of the 


portal areas. 

The histological findings at the time of the autopsy, December 18, 1944, were 
quite different. The uniform distribution of the early inflammatory lesions was 
replaced by a very patchy disorderly and far advanced perilobular fibrosis. There was 
little cellular exudate and in these wide communicating bands of fibrous tissue there 
were very few small insignificant collapsed empty bile ducts. In some areas whole 
lobules had been destroyed and in other areas the structure of the original lobules was 
little changed. There was a diffuse and severe bile stasis, most marked in distended 
canaliculi bordering zones of fibrosis. An interesting finding was the accumulation 
in some of the dilated sinuses of endothelial cells containing lipoid, but it must be 
emphasized that no xanthoma cells were found in any of the bile ducts. Scattered 
throughout the liver and complicating this picture of fibrosis were small nodules of 
regenerated liver tissue. 

The diagnosis of the biopsy specimen was that of chronic pericholangiolitis with 
beginning pericholangiolitic biliary cirrhosis. The diagnosis of the liver at the time 
of autopsy was difficult and an accurate interpretation of the pathogenesis of this type 
of cirrhosis without the earlier biopsy would have been extremely hazardous. 
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Clinical Comment: Patient T. P. presented the following picture during 
the course of the disease: (1) Continuous jaundice (five years); (2) skin 
xanthoma (plain and tuberous type for three years) ; (3) enlarged liver and 
spleen; (4) extremely high total cholesterol as well as lecithin values in the 
serum (1115 mg. per cent for total cholesterol and 1710 mg. per cent for 
lecithin) ; (5) transparent serum despite the high cholesterol and lecithin con- 
tent. These features correspond with those of xanthomatous biliary cirrhosis. 
In the last phase of the patient's illness the values for total cholesterol as well 
as for lecithin decreased, probably because of the progressing cirrhosis which 
also produced portal obstruction. Varicose veins of the lower esophagus 
caused considerable bleeding and led to her death. It is evident from the 
exploratory laparotomy and from the liver biopsy four years previously that 
the disease did not start with extensive changes of the liver parenchyma nor 
with obstruction of the common bile duct. After an insidious onset, jaun 
dice of moderate grade was the first symptom lasting the entire five years 
of illness. Skin xanthomas were noticed by the patient subsequently two 
years later. The skin xanthomas persisted even in the final stages although 
the cholesterol values of the serum decreased considerably because of the 
progressing cirrhosis. It may, however, be noted that the concentration of 
cholesterol and lecithin in the serum remained higher than normal until the 
patient's death 


Case 3. Mrs. P. H., 48 year old housewife, was referred by Dr. Edward 5. 
Medott to the J. H. Pratt Diagnostic Hospital on April 27, 1941. 

Chief Complaint. Skin trouble and jaundice. 

Present lilness: Seven or eight years ago this woman first noted the vecurrence 
ot dermatographia. Ii she marked her skin with a match, as in making initials, the 
contacted area became red and raised, lasted for several minutes and disappeared. 

In the fall of 1937 she noticed the onset of weight loss and had a generalized 
tired feeling. After moderate exercise she felt all in and had no strength. Weight 
loss of about two pounds a week continued. When these symptoms first appeared, 
she weighed approximately 134 pounds and within a period of several months, she 
lost 30 to 40 pounds. In January and February of 1938, she felt a generalized itching, 
so marked and distressing that she visited a doctor in March. The physician, who 
had known her for a long time, was surprised to see her yellow skin and told her she 
had jaundice. A Wassermann test was negative. She now had become quite nervous 
and irritable. Since she received no relief from the physician’s medication, she saw 
another doctor (1938). At this time she noticed raised areas on the palmar surfaces 
of both hands. Small nodules appeared in the crevices of the skin and at the flexion 
point of the fingers, gradually involving the entire hand. The hands were quite 
swollen, and she was unable to clench her fist. The raised areas were smooth, white 
at the beginning but later turning yellow. These persisted and about 1939 similar 
lesions became visible around the eyes and then seemed to spread everywhere. These 
smooth, raised yellowish-orange lesions were observed around the nose and the neck 
as far down as the collar bone. They covered the elbows as well as the flexor surface 
of the forearm, the anterior aspect of the knees, the posterior aspect of the ankles, 
the skin over the Achilles tendon, and the toes and hands. The rectum and the but- 
tocks also showed these nodules. For about two years there was no particular in- 
crease or change in their aspect. However, if the patient happened to scratch one 
of them severely, it bled and exuded a yellowish fatty material for a short time 
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There had been no marked change in the past year or two in the loss of weight, 
weakness, nervousness and continuous jaundice. In November 1940 the patient had 
four teeth removed with profuse gum bleeding. In December 1940 her physician did 
not advise a blood transfusion for the anemia incurred from the blood loss but gave 
her instead iron pills by mouth, which, according to the patient, had rebuilt her 
blood. 

In the past four months her complexion had become much darker. Within the 
last two months blister-like lesions had developed over the face, nose and legs. Her 
weight was now 83 pounds in contrast to 91 pounds the previous year. Her appetite 
remained good. Sometimes she had considerable abdominal distention with eructa- 
tions of gas, but this had been noted for a number of years. She had had no other 
pain or discoloration of the skin prior to her present illness. Since the itching was 
now quite marked and the skin deeply pigmented, she entered the hospital for further 
diagnostic studies. 


Fic. 10. Case 3. P. H. Severe jaundice. Plain xanthomas (xanthelasma) around 
both eyes. Plain xanthomas in the supraclavicular fossae. Tuberous xanthomas of the 
face and neck. 


Family History: The patient’s father had died at the age of 78 of a shock; her 
mother at 72 of pneumonia. Her mother had had 16 pregnancies. Two were still- 
born, and eight other children died in infancy. The patient has two brothers and 
three sisters living and well, none of whom have exhibited any disease or skin dis- 
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coloration like those of the patient. There was no history of tuberculosis, cancer, 
diabetes, cardiac or renal disease. 

Marital History: Married twice, the first time 27 years previously. After eight 
years, her husband was killed in an automobile accident. They had one child, a boy, 
now 26 years old. She married a second time 17 years ago; her present husband, a 
sheet metal worker, is living and well. 

Personal History: She was born in New Hampshire. Her work had always been 
of a domestic nature. Habits have been good. Diet adequate. As a result of her 
present illness the patient was advised to decrease her fat intake, but she still ate a 
little butter. 

Past History: General health has always been excellent. The patient has had the 
usual childhood diseases with no past sequelae. She stated that she is said to have had 
malaria at the age of eight and remembers having shaking chills then. Has had no 
operations and no serious injuries. 


Fic. 11. Case 3. P. H. Plain and tuberous xanthomas of both palms in addition to the 
xanthomatous involvement of the creases. 


Systemic Review: Head—no headaches. Her teeth have been bad for a number 
of years, at least eight or ten. Her gums bleed quite easily, more noticeably so dur- 
ing the last few years. Her vision has been good. She has had no difficulty in hear- 
ing, no earaches. No glandular swelling of the neck. Cardiorespiratory: No sub- 
sternal pain, precordial distress. In the winter time she has a cough. Gastrointes- 
tinal: Appetite has always been good. Bowel movements fairly regular. She takes a 
laxative occasionally. In the past two years her stools have been of different colors— 
at times black as tar or yellow, and sometimes yellow streaked or brown. She states 
that the stools are very greasy “as if you had thrown in a cup of grease.” In the 
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past two weeks she has felt a slightly irritated area posterior to the rectum, especially 
when sitting on a hard chair. Genitourinary: Patient has always drunk much water 
and voids extensively. Since the presence of the jaundice, the color of the urine 
has been quite brown. No dysuria, pyuria, or pain simulating renal colic. Menstrual: 
Until onset of the present illness periods were quite regular but are no longer so. 
The last period was one month ago, and the previous one tive months prior to that. 
The amount of flow has been decreased during the past two years. Sometimes she 
has clots. No dysmenorrhea. Skeletal: For the past two years she has had difficulty 
in kneeling, that is, pain in the knees on marked flexion. She knows of no swelling 
of the painful joints. Allergy: No manifestation. Diet: During the past two to 
three years the patient has been trying to decrease the amount of fat intake. 

Physical Examination: On admission, temperature 98.6°. Pulse 80. Respira- 
tions 20. Weight 831% pounds. Height 5 feet 4 inches. 


Fic. 12. Case 3. P. H. Tuberous xanthomas on elbows and trunk. 


The patient is a slight middle-aged woman, who appears much older than her 
years. She is mentally alert and quite jolly. The skin is deeply yellow and pig- 
mented. The pigmentation is much deeper over the chest and abdomen. Another 
striking finding is the conspicuous xanthomatous lesions of the skin. These lesions in- 
clude extensive xanthelasma, quite smooth and yellow-orange in color, around the eyes, 
involving the upper lids more extensively than the lower ones. Several single 
papillar lesions, slightly yellow in color are found on the face as well as inside the 
nasal cavities bilaterally. On the lateral aspect of the neck, at the collar bone, are two 
(bilateral) areas of smooth slightly raised xanthomatous deposits (xanthoma plana). 
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Similar xanthomatous lesions appear on each flexor aspect of the forearm. Along 
the elbow are raised tuberous lesions which are nodular and easily moved about. 
Extensive nodular xanthomatous lesions cover the palmar surface of both hands. 
The inferior aspect of both breasts at the points of approximation to the thorax show 
a linear deposition of xanthomatous material. On the anterior aspect of the knee are 
tuberous xanthomatous lesions, also similar ones between the toes, and several on the 
dorsum of the feet. Numerous tuberous xanthoma also occur on the knuckles of the 
hands, the region of the heel, and on the skin over the Achilles tendon. Widely dis- 


Fic. 13. Case 3. Tuberous xanthomas of the patellas and lower legs. 
persed xanthomatous nodules are found over the buttocks and there is a band of xan- 
thomatous tissue around the anal orifice. There are also tiny single, yellowish, smooth 
areas over the back and occasional xanthomatous nodules over the entire body. There 
is marked icterus of the sclerae and the buccal membrane including the pharynx. As 
already mentioned, the skin is deeply jaundiced everywhere. The hair on the head is 
plentiful but graying. Eyes show no undue prominence. Pupils are of moderate size 
and round. ‘The left pupil is somewhat larger than the right but both react well to light 
and to accommodation. Extraocular movements well carried out. No nystagmus. 
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The fundi show the discs to be well outlined as are the retinal arteries and veins. 
There is a suggestive yellowish tinge to the fundi. No hemorrhages or exudates 
noted. Nose: In the right nares there is a projection, but it cannot be said yet 
whether it arises from the septum or from the concha. No bleeding points of the 
mucous membranes were observed. Mouth: The tongue protrudes in midline without 
tremor, is slightly coated and fairly well papillated. Lower teeth are dirty and 
carious ; several upper ones have been removed. The pharynx is icteric. Tonsils are 
small. No post-nasal discharge. Ears: The hearing is good. No mastoid tender- 
ness. Sinuses: There is no tenderness over the maxillary sinuses. Neck: No 
glandular enlargement, neither is there generalized glandular enlargement. Thyroid: 
Not enlarged. Trachea in midline. Chest: The breasts are soft, no nodules, no 
tenderness. Lungs: Expansion good and equal on deep percussion. Lungs resonant 
throughout. On auscultation no rales are heard. Breath sounds are vesicular. 
Heart not enlarged, left border dullness being 8 cm. from the midline in the left fifth 
interspace. Heart sounds are loudest at the fourth interspace just lateral to the 
border of the sternum. Heart rhythm is regular. Blood pressure 160/80 in the 
right arm. Radial pulse regular and equal. Abdomen: Rather protuberant. The 
patient states that her umbilicus is now somewhat firm, this being unusual; she also 
thinks that the configuration has changed in the past year or two. In the left upper 
quadrant is a small mass which on palpation is found to be a firm spleen, extending 
a hand's breadth below the costal margin. The liver is easily palpable, tirm, non- 
tender, and also extends one hand’s breadth below the costal margin in the mid- 
clavicular line. No other masses are felt. No tenderness. Extremities: no cyanosis 
of the nail bed; no ankle edema. Skeletal: No pain or limitation in movement of 
any of the joints except the knee joints. Patient cannot flex the left shank on the 
thigh, the angle of limitation being approximately 45 degrees. No swelling, no tend- 
erness or increased heat in any of the joints. The patient also cannot completely 
flex the fingers because of the xanthomatous lesions. Neurological: Cranial nerves 
are intact. No motor or sensory disturbances. Reflexes are active and equal. 

Laboratory Data: Urine, on admission, amber color, very slightly cloudy, alkaline 
reaction, specific gravity 1.009, slight trace of albumin, no sugar or urobilin, norma! 
urobilinogen. Bile showed a three plus reaction. Sediment showed 1 to 3 red cells 
per high power field, less than one leukocyte per high power field. Scattered epi- 
thelial cells, many bacteria; one smali clump of pus was seen. 

Blood on admission: 71 per cent hemoglobin, 3.69 million red blood cells with 
color index of 0.96. White blood count 2,400 with 15 bands, 60 polymorphonuclears, 
2 eosinophiles, 3 basophiles, 16 lymphocytes, 4 monocytes. Smear showed much 
anisocytosis, platelets appeared normal. Blood fragility tests: Control: hemolysis 
began at 0.42, it was complete at 0.32; the patient's hemolysis began at 0.40 and was 
complete at 0.24. Supernatant fluid of first tubes was yellow due to bilirubin; checked 
with serum in saline, plus water, gave the same color. (For analysis of the serum 
for lipids, see table 3.) Icteric index of 150; bilirubin, direct 15.9 mg. per cent; 
indirect 20.4 mg. per cent. Fasting blood sugar examination was 100 mg. per cent. 
The bromsulfalein liver function test, using 5 mg. per kilogram of body weight, showed 
over 50 per cent retention in one-half hour and 50 per cent retention in one hour. 
Blood sedimentation rate was 18 mm. in 20 minutes, 66 mm. in one hour, and 112 mm. 
in two hours by the Westergren method. Serology: Hinton, Wassermann and Kahn 
tests negative. Blood lipase: 0.48 c.c. of .05 normal potassium hydroxide per 1 c.c 
of serum (lower limit value for lipase in serum of normal individuals). Prothrombin 
time, 35 seconds; normal control, 20 to 25 seconds. 

Roentgen-ray Examinations: The following roentgenologic studies were done 
by Dr. Alice Ettinger: Oral Graham test: “Fourteen hours after double oral dye no 
distinct gall-bladder shadow can be recognized in the right half of the abdomen, which 
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can be considered to represent the gall-bladder. There is also no shadow after a 
fatty meal. Diagnosis: In the presence of jaundice, the lack of filling of the gall- 
bladder cannot be properly evaluated as to the presence of gall-bladder disease.” 
G. 1. Series: “Smooth passage of the barium through the esophagus. Slight hernia- 
tion of the stomach mucosa above the diaphram. Normal relief; regular curvatures. 
The stomach is slightly displaced to the right by an enlarged spleen. Nothing unusual 
in the upper loops of the small intestines. Diagnosis: No x-ray evidence of varices 
or any pathological lesion of the stomach, duodenum, and upper loops of the small 
intestines.” X-ray of the long bones and of the skull: “There is no x-ray evidence of 
any bone changes.” X-ray of the chest: “Both diaphragms are smooth in outline with 
clear angles. The lung fields are free from infiltration. The heart is normal in size 
and shape.” Diagnosis: “There is no x-ray evidence of a pathological lesion of the 
chest.” 

Hospital Course: During the seven-day hospital stay the patient had no particular 
complaints. Request for a sternal puncture and peritoneoscopy as well as the gyne- 
cological examination was refused. 

Patient was seen ambulatorily on May 29, 1941. She complained only about the 
itching of the skin. She claimed she kept her diet free of animal cholesterol and fat. 
She did her housework and even went out dancing several times. Physical findings 
were unchanged since her hospital admission. Liver and spleen were enlarged. No 
attacks of pain or fever. No ascites. No edema of the legs. (For analysis of serum 
lipids, see table 3.) Bilirubin: direct 12; indirect 16. 

The patient was uncooperative and did not appear for another examination. Dr. 
E. B. Medoff, Woonsocket, R. I., reported that Mrs. P. H. died February 1943 “a 
rather slow lingering death accompanied by numerous hemorrhages from the gums, 
mouth, rectum and frequent vomiting of blood. An autopsy was denied.” 


Ill 
Lipid Analysis of the Serum of Mrs. P. H 


April 28, 1941 May 29, 1941 Norma 


lotal cholesterol | 1535 mg. % | 1140 mg. % 150-260 mg. % 

Free cholesterol 275 mg. % 320 mg. % 40-70 mg. % 

Cholesterol present as_ | 1260 mg. % (82% of | 910 mg. % (79% of | 70-75% of total 
esters total cholesterol) total cholesterol) cholesterol 


Clinical Comment: Patient P. H. exhibited the most extensive involve- 
ment of the skin with xanthomatous lesions in our experience (figures 10, 11, 
12,13). Since she was uncooperative toward the end, the clinical and labora- 
tory follow-up studies in the final two years of her life are incomplete. It is 
evident from the report of the attending physician that her death was caused 
by bleeding from esophageal varices due to progressing cirrhosis, which fin- 
ally also resulted in portal obstruction. It is noteworthy that at the height 
of her disease, during the period of clinical observation, the cholesterol esters 
were neither diminished nor were signs of portal congestion like esophageal 
varices present. As in the case of T. P. the symptoms of portal obstruction 
occurred in the last phase of her illness, but these features have no relation 
to the early manifestations of the disease. In other words, the histological 
demonstration of severe cirrhosis in the end stages of a case of xanthomatous 
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biliary cirrhosis should not be taken as a sign that skin xanthomas and 
chronic obstructive jaundice are complications of the common type of portal 
cirrhosis; rather the reverse sequence of events seems to occur. For years 
the fibrotic changes are localized around the finest ramifications of the bile 
capillaries and junction ducts producing the characteristic histological picture 
of pericholangiolitic biliary cirrhosis. In the last phases, however, the symp- 
toms of portal congestion may develop and lead to the fatal outcome. 


Case 4. This case published by Eusterman and Montgomery '* is included in this 
report because one of us (MacMahon) through the courtesy of S. Warren Hunter, 
Department of Pathology, University of Ohio, studied the histology of the liver. The 
complete case history is found in the original paper. The patient, a 48 year old 
female, noticed in 1940 a “rash” of wide distribution. This eruption consisted of 
recurrent pruritic lesions, some of which the patient described as having a central plug 
without pustulation. (This type of papulo-pustular eruption has been described by 
Thannhauser and Magendantz in similar cases.) Yellow tuberous xanthomas had 
persisted and progressed since December 1940. Two years previously the liver was 
found to be enlarged. Jaundice was first observed in October 1940, eight months 
prior to the patient's admission. She had lost 40 pounds. The family history was 
without significance. The patient had abused alcohol for 10 years. There was no 
history of biliary colic or acholic stools. 

Physical examination disclosed the presence of icterus, anemia and generalized 
xanthoma. Yellow nodules, 1 to 3 mm. in diameter, were present on the buttocks, 
lower part of the back. upper part of the thigh, elbows and both cheeks. Nodules and 
infiltrated plaques were found on the extensor surfaces of the legs, Achilles tendon 
and eyelids. In addition there were yellowish infiltrations covering the creases of 
the palms as well as discrete nodules on both the palms and soles. The liver was firm, 
insensitive and not especially nodular. However, it was considerably enlarged, the 
lower border extending one inch above the umbilicus. The spleen could not be pal- 
pated, and there was no evidence of the presence of ascites then or subsequently. 
Although the feces were normal in color, biliuria, grade I, was present. (Death oc- 
curred about one year later in California in August 1942 as a result of a massive 
terminal gastrointestinal hemorrhage.) 

Laboratory Findings: Serum bilirubin was 5 mg. per cent and the van den Bergh 
reaction was direct. The hippuric acid test was normal. The albumin-globulin ratio 
was 1.1:1. The prothrombin time was within normal limits. 


Taste IV 


Values for Plasma Lipids mg. per 100 c.c. 
G. B. Eusterman and H. Montgomery 


March May May July Sept. 
24/41 17/41 26/41 25/41 12/41 


Total cholesterol 1320 | 1388 | 1388 . 926 | 820 
Cholesterol present 666 980 d 443 | 625 

as esters 
Lecithin 2592 1668 1800 1330 1000 
Total fatty acids 2107 1669 2240 800 620 
Neutral fat* Neg. Neg. veg. Neg. Neg. 


* The values for neutral fat were not charted in the paper of Eusterman and Montgomery 
but calculated by us according to the formula of Thannhauser and Reinstein” by subtracting 
the sum of the fatty acids present as cholesterol esters and glycerol esters present in the lecithin 
from the figures tabulated for total fatty acids. 
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One of the characteristics of the syndrome of xanthomatous biliary cir- 
rhosis, according to Thannhauser and Magendantz, is the transparency of the 
serum despite the accumulation of cholesterol and lecithin, a fact explained 
by the normal or mostly low neutral fat content of the serum. In Euster- 
man and Montgomery's case excessive hypercholesteremia hyperleci- 
themia were present, but low, in fact, negative values for neutral fat can be 
calculated from these figures. It may therefore be surmised that the serum 
of the patient was transparent and not creamy. The term hyperlipemia, as 
Thannhauser * pointed out, should be used to signify only the accumulation 
of neutral fat while hypercholesteremia and hyperlecithemia of an extremely 
high grade may occur without hyperlipemia. This phenomenon of an ex- 
tremely high cholesterol and lecithin content of the serum together with a low 
value for neutral fat, considered as characteristic of xanthomatous biliary 
cirrhosis, was also observed in the above case. 


Pathology. A block of liver tissue removed at the time of the autopsy was very 
kindly sent on to us for study. ‘The picture was one of a very advanced cirrhosis and, 


except for two minute fields, there was no evidence of an active inflammatory process. 
Large communicating bands of fibrous tissue containing few collapsed and com 
pressed minute bile ducts divided the liver into nodules and lobules. In some of these 
nodules the parenchyma was well preserved and healthy central veins were easily 
discernible. In others, there were only nodules of liver cells and sinuses. It is im- 
portant to note that the nodules and lobules of liver tissue were free of intralobular 
fibrosis. The pathological changes were so far advanced and the inflammatory reac- 
tion had so nearly healed that it was hazardous to guess what this liver was like in 
its earliest stages. The fact that the fibrosis was centered in the portal areas, and that 
many lobules with their central veins were still preserved strongly suggested that we 
were dealing here with a type of biliary cirrhosis, but it was impossible to say in so 
late a lesion whether it began as a cholangiolitic or pericholangiolitic process. It is 
important to note that, as in the other cases, no xanthoma cells were found in any of 
the bile ducts 

Case 5. A 46 year old married, white female entered the Evans Memorial Hos 
pital, Boston, on August 19, 1943. Her chief complaint was jaundice of 16 month 
duration. 

Past History: \n childhood the patient had had scarlet fever and diphtheria. Sub- 
sequently she had always been well until the onset of her present illness. She had 
however, always been thin, her best weight having been 108 pounds. ‘There was no 
history of typhoid, exposure to toxic chemicals or alcohol ingestion. Except for mild 
and transient bouts of diarrhea, there had been no specific gastrointestinal disturbances 

Present Illness: In January 1942 the patient began to feel weak and run-down 
but had no localized symptoms. Her friends and physician told her that she was quite 
jaundiced. Subsequently her stools became light, her urine dark, and her skin itchy; 
a dragging sensation developed in the right upper quadrant. 

Since she obtained no relief from a low-fat diet, her physician sent her to the 
Pondville Hospital and told her she might have a “growth.” On June 8, 1942 an 
exploratory laparotomy revealed no obstruction in the extra-hepatic biliary tract. A 
biopsy of the liver was obtained. A retrograde cholangiogram made after the opera- 
tion showed no evidence of biliary tract obstruction. 

Following her discharge from the Pondville Hospital, the patient weighed 88 
pounds. Many excoriations developed on her skin in May 1942, some becoming 
secondarily infected rhe excoriations bled easily, and there were several episodes of 
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epistaxis. The jaundice remained about the same. Anorexia was quite prominent, 
but there were no other gastrointestinal symptoms. 

In March 1943 yellow plaques appeared on the margins of both upper lids. Sub- 
sequently other plaques developed on the flexor folds of her hands and both arms as 
well as on the back, neck, shoulders, and axillae. 

Since the patient failed to show any appreciable change and since the attending 
physician noted progressive enlargement of her liver, she was admitted to the Evans 
Memorial for further study. At the time of her first admission the jaundice had 
already lasted for 16 months. The skin xanthomas had developed about nine months 
previously. 

Physical Examination: Revealed a well-developed, moderately emaciated, jaun- 
diced woman appearing older than her stated age, sitting in bed and scratching. Skin, 
sclerae and buccal membranes were icteric. Numerous xanthomatous plaques were 
observed in the axillae, on the flexor surfaces of the arms and hands, and on the pos- 
terior surfaces of the thorax, and on the eyelids. Several of these were excoriated. 
The hair follicles over the extensor surfaces of the thighs showed papulo-pustular 
eruptions. There were no petechiae or spider angiomata. Pupils were reactive. 
Marked dental caries. One bleeding fungating nodule, 4 mm. in diameter, was noted 
below the left lower canine tooth. ‘Thyroid was not enlarged. Lungs were clear and 
resonant. Heart was not enlarged. Rate 60; regular. Blood pressure 150/62. No 
peripheral sclerosis. Liver palpable four fingers below the right costal margin; firm, 
nodular and non-tender. Spleen not palpable—slight tenderness in right lower 
quadrant. Rectal examination revealed no hemorrhoids. Cervix uteri posterior; 
non-tender. Reflexes hyperactive. Weight 98 pounds. 

Laboratory Data: Hinton negative. Urine: Color dark brown to dark yellow. 
Specific gravity ranged from 1.017 to 1.027. Bile 4+ on 13 occasions. Urobilinogen 
was frequently present as high as 1:64 dilution. Sediment was negative. Red blood 
count ranged from 4.5 to 2.85 million and hemoglobin from 13 to 10 grams. Pro- 
thrombin time on two occasions 90.9 per cent of normal and 100 per cent of normal, 
respectively. Clotting time 14 minutes and 30 seconds. Bleeding time 3 minutes and 
30 seconds. Clotting time, repeated, 15 minutes, and bleeding time, repeated prior to 
discharge, 3 minutes and 15 seconds. White blood count on admission 9,500 with 70 
per cent polymorphonuclears, 25 per cent lymphocytes, 3 per cent monocytes and 2 
per cent eosinophiles. White blood count varied between 6,000 and the admission 
count with differential essentially the same. Non-protein nitrogen 26 mg. per cent. 
Total protein on two occasions 7.65 grams per cent and 6.26 grams per cent. Albumin 
on two occasions 2.97 and 2.38 grams and globulin 4.68 and 3.88 grams with A.G. 
ratios of 0.63 and 0.61. Icterus indices: 75, 90, 80, 80, 80, 60, 75, 83 and 90. Calcium 
was 8 mg. per cent. Phosphorus 3.96 mg. per cent. Stools brown, formed and firm. 
Guaiac negative. Stools were negative for pathological intestinal bacteria on culture. 
Hippuric acid excreted 1.28 gm. in two hours. (Unable to void in one hour.) Alka- 
line phosphatase 23 King-Armstrong units. Van den Bergh, qualitative, direct 
positive; quantitative, 5.23 mg. per cent. (Cholesterol figures, table 5.) Duodenal 
drainage; A. bile, light yellow; B. bile, light yellow; no crystals or parasites; micro- 
scopic: white blood cells and mucus. Carotene and vitamin A in serum; carotene 
was 20 gamma per cent (normal 100 to 250 gamma per cent). Vitamin A could 
not be read because of excess and abnormal lipid content. Serum total lipid content 
(ether extraction) 3.96 gm. per cent. Lipid tolerance test (1 gram fat per kilogram 
per os), fasting 4.32 gm. per cent; 3 hours 4.43 grams per cent; 5 hours 4.22 grams 
per cent. Serum lipase 0.64 c.c. NaOH (Normal). Serum showed no gross lipemia, 
being quite clear. Chylomicrons were markedly reduced in number. Three days 
stool; daily fat intake of 50 grams; weight of stool wet 454 grams; dry 148.5 grams; 
stool fat 49.6 grams/three days. Alkaline phosphatase repeated was 21 King-Arm- 
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strong units. Van den Bergh—immediate, biphasic, quantitative 6.75 mg. per cent 
of bilirubin. 

Roentgen-ray Examination: Skull—vault not remarkable. No localized areas of 
erosion or hyperostosis. Vessel markings normal in size and distribution. No abnor- 
mality of bone texture noted. Sella turcica normal in size and contour. Pelvis—no 


evidence of bone pathology. Femora—poorly detined osteolytic areas at the distal end 
of each femur, not typical of any particular disease; soft tissue mass at the pelvis, 
probably due to distended bladder. Roentgenogram of the chest showed no evidence 
of active pulmonary disease. 

Clinical Course: Patient spent 36 days in the hospital. Temperature showed 
a constant wide swing although almost always within normal limits except for two or 
three times when it rose to 100°. Pulse was in conformance with temperature but 
averaged between 50 and 70 throughout the hospital course. Intake and output were 
not remarkable. [’atient was up and around during her stay, complaining only of 
intense itching on various occasions. Calcium gluconate was administered, 10 c¢.c. of 
10 per cent solution, with occasional relief from itching. On admission the patient 
weighed 94 pounds and on discharge weighed approximately 93 pounds. Blood pres- 
sure during course averaged about 120/74. 

The patient was placed on a low-fat, low-cholesterol diet. She was later given 
20 gm. of lecithin t.id.. as well as vitamins A and B complex and vitamin D. One 
tablet of desoxycholic acid was also given t.id. The patient, however, was unable to 
take the lecithin adequately. 

Follow-up Notes: The patient was put on a diet containing 50 gm. of fat with 
no animal fat allowed. She was advised to eat as many protein rich foods as possible 
She was given three tablets of vitamin B complex daily, 45,000 units of vitamin A and 
9,000 units of vitamin D daily, and 1 mg. of vitamin K twice a week. Through 
the kindness of Dr. Lester Dragstedt she was given at first 12 and subsequently 15 
capsules of lipocaic daily 

The patient made some improvement on this regimen. Her weight reached 101 
pounds as compared to 93 pounds at the time of discharge, and she felt much stronger 
On the other hand, the size of her liver did not change appreciably. The skin 
xanthoma were also unchanged. The laboratory studies showed no clear-cut improve- 
ment in the serum carotene, vitamin A and bilirubin content 

Second Admission: Red blood cells 1,620,000; hemoglobin 6.2 gm.: white blood 
cells 15,050. Differential count normal. Hematosis 11) per cent. M.C.V. 73. 
M.C.V, 36. Clotting time 4% minutes. Bleeding time 5% minutes. During the 
patient’s hospital stay red cell count improved: 3.720.000 red blood cells; 11.0 grams 
hemoglobin. Stool showed four plus guaiac from tifth to ninth day, two plus on tenth 
day and zero to one plus thereafter. Total protein 5.25. Albumin 1.94. Globulin 
3.31. AG. ratio 0.59. Roentgen-ray for esophageal varices negative. Cephalin 
tHlocculation test +++-+. 

Uhird Admission: Patient was on a diet low in animal fat and containing vitamin 
B complex and vitamin K. Jaundice has not increased or decreased although pruritus 
has been less marked. Two weeks prior to her third admission she had an episode 
similar to the one which precipitated her second hospital admission—weakness, dizzi- 
ness, and passage of black stools. Three hours prior to the present admission she had 
another spell of weakness and passing of tarry stools. After transfusions she re 
covered but stools remained positive for six days. 

Laboratory Data: Red blood cells 2,980,000; hemoglobin 7.6. gm.: white blood 
cells 12,050. Total protein 4.3. Albumin 2.1. Globulin 2.2. Patient was discharged 
with hemoglobin 12.9 grams, white blood cells 7,800. Cephalin flocculation ++++. 
Cholesterol analysis, see table 5. 

Fourth Admission: On the day of admission the patient vomited several times. 
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Vomitus was of a coffee ground color. Patient was confused and dyspneic. Dyspnea 
disappeared when she lay down. 

Laboratory Data: Urine 3+ bile. Hematocrit ranged from 14 to 35 per cent. 
Hemoglobin ranged from 5 to 5.5 gm.; white blood cells from 26,900 to 6,700 with 
normal differential count. Non-protein nitrogen 43 mg. per cent. Total protein 5.23. 
Albumin 2.55. Globulin 2.91. A.G. ratio 1:1. Cephalin flocculation 4+. Stools: 
guaiac 4 + for five days. For cholesterols, see table 5. 

Fifth Admission: One week prior to admission the patient passed dark blood per 
rectum and felt weak. One day prior to admission the patient vomited bright red blood 
and passed dark blood per rectum. She felt weak and developed a terrible thirst. 
Temperature 98.6°. Pulse 102. Respirations 20. Skin dusky green-yellow hue. 
Skin xanthomas did not change from the time of her previous admissions. Light 
colored plaques ranging from 2 mm. to 3 cm. in diameter. Heart: systolic murmur ; 
blood pressure 94/35. 

Laboratory Data: Urine bile 9+. B.S.R. 99. Hemoglobin 4.9 gm.; and after 
10 blood transfusions 11.5 gm. Prothrombin time 44.2 seconds. Control 20 seconds. 
Total protein 3.98. Albumin 1.87. Globulin 1.61. Total protein increased finally to 
6.25 gm. Non-protein nitrogen 43 mg. Blood sugar 99 mg. per cent. Cholesterol 
values, see table 5. 

Sixth Admission: Since her discharge the patient has been followed by Dr. 
F. Ingelfinger in the Outpatient Department of the Evans Memorial Hospital. For 
about six months she has had a warty “horn-like” papilloma at the inner canthus of 
the right eye. Four days prior to her admission following a minor trauma, she bled 
profusely and has continued to bleed intermittently despite ligation by her local phy- 
sician. The patient has also noticed occasional bleeding from the gums. Itching 
was at times very intense. She followed only moderately well a fat-free diet. 

Temperature 98.6°. Pulse 68. Small thin female, who appeared chronically ill 
but in no acute distress. Skin was of deep brownish-yellow color and contained 
numerous plain and tuberous xanthomas, particularly about the upper trunk and arms. 
Over the legs were papulo-pustular lesions. Mucous membranes of the mouth were 
deeply pigmented. Chest was clear to percussion and auscultation. Heart: Point of 
maximal impulse in the fifth interspace 7 cm. from the midsternal line and except for a 
grade 3 blowing systolic murmur was otherwise not remarkable. The liver edge was 
palpable below the level of the iliac crest and in the epigastrium. The liver was 
smooth and not tender. 

Laboratory Data: Urine 4 + bilirubin and numerous tyrosin crystals. B.S.R. 108 
per hour. Hemoglobin 10.8 gm. White blood cells 9,350. Fasting blood sugar 90 
mg. per cent. Total protein 6.6. gm. Albumin 2.88 gm. Globulin 3.69 gm. Pro- 
thrombin time 22.4 seconds. (Control 19.8 sec.) Cephalin flocculation 4+. 
Thymol turbidity 36. Cholesterol and bilirubin, see table 5. 

The lesion of the inner canthus of the eye was healed at the time of the patient’s 
discharge. The patient was advised to stay on a high-protein, high-vitamin, high- 
carbohydrate, but low-fat diet. Arrangements were made to have her receive in- 
jections of vitamin K twice a week. 

Pathology. A laparotomy * was done at the Pondville Hospital in June of 1942. 
Exploration revealed no extra-hepatic biliary obstruction. 

Microscopic Examination: This was an unusually satisfactory section and in- 
cluded approximately 50 lobules. The section was well cut and beautifully stained. 
There were four serial sections on the one slide, affording an opportunity to follow 
a lesion from section to section. 

* We are indebted to Dr. Gerald C. Leary, Resident Pathologist at the Pondville Hos- 


pital, for permission to study a section of liver and lymph node obtained by biopsy at the 
time of operation. 
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The most striking change was a chronic inflammatory reaction in each portal area 
(tigure 14). There was marked bile stasis within the lobules and this was concen- 
trated in the central zones. A third change was the focal accumulation of inflam- 
matory cells in nests within the lobules, and a fourth change was a focal derangement 
of the trabecular pattern of liver cells within the lobule. In addition to these there 


Fic. 14. Liver. This field was selected to show a widened portal area that is the 
site of a chronic inflammatory reaction. The exudate is dominated by lymphocytes and 
mononuclear cells. The inflammatory reaction seems to spill over into the adjacent lobule. 
Small bile ducts are inconspicuous. 
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was degeneration and necrosis of liver cells singly and in small clusters, but a very 


careful search failed to reveal a single mitotic figure in either liver cell or bile duct. 
The sinus endothelium was swollen. Some of the sinuses were dilated, others were 


compressed. The central veins for the most part were intact and free of abnormalities, 


Fic. 15. Liver. This section was selected to show a portal area and the adjoining liver 
parenchyma. There is a very rich cellular exudate throughout the interstitial tissue. The 
granulation tissue almost hidden by this cellular exudate, reaches out into the adjoining 


lobules. Small bile ducts are empty and inconspicuous. 
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but occasionally a few lymphocytes were clustered in this area. This was particularly 
true when a band of inflammatory granulation tissue extended deeply into the sub- 
stance of a lobule. 

The oldest and most conspicuous change lay in the portal areas. These zones of 
connective tissue were larger, broader and in some places exerted an obvious com- 
pression effect on the adjacent liver parenchyma. In this biopsy specimen there were 
medium-sized and terminal portal areas allowing an opportunity to study the inflam- 
matory reaction about the small and larger vessels. The inflammatory reaction was 
the same in the small and larger portal areas, but it differed in extent from one area 
to another. The reaction was confined to the interstitial tissue, though there were 
changes in bile ducts, veins, lymphatics and arteries. This reaction was dominated 
by a cellular infiltration and by a moderate proliferation of fibroblasts (figure 15). 
Lymphocytes, plasma cells and mononuclear cells were most numerous. In addition, 
there were polymorphonuclear leukocytes and a slight scattering of eosinophiles. 
In one field there was a very well formed lymph follicle. There was nothing specific 
about the inflammatory reaction and there were no xanthoma cells. The reaction, 
though diffuse in the portal areas, was most closely associated with the small and 
terminal bile ducts. No leukocytes were found within these ducts. The reaction 
extended to the outer margin of the portal area and spread in coarse and narrow 
extensions into the peripheral zones of the lobules. It blocked sinuses and isolated 
nests of liver cells. 

This extension into the lobule was confined to the outer zones of the lobule, but 
occasionally, where lobule and central vein were close, it spread from one to the other. 
Mitoses were found in histiocytes, plasma cells and fibroblasts, but no mitoses were 
found in bile ducts or liver cells. 

The bile ducts were of particular interest; all, large and small, were empty. The 
large ones were collapsed and the epithelium seemed hyperplastic and almost papillary 
(figure 16). At no point was the epithelial lining of the larger ducts interrupted. 
The medium sized ducts and the very small ducts were difficult to find. Those that 
were visible were intact and empty. Compressed liver cells and junction ducts, which 
are composed of modified liver cells, were very conspicuous. ‘They turned and twisted 
and lay embedded in inflammatory granulation tissue. These compressed, twisted and 
branching ducts suggested at first glance a great increase in small bile ducts. The 
cells of the junction ducts often showed degeneration, necrosis and leukocytic infiltra- 
tion. Some of these cells were deeply pigmented with bile. These junction ducts 
appear to have suffered the greatest injury. None of these cells showed fat vacuoles 
or hyaline degeneration 

The intralobular bile canaliculi showed the changes of long-standing biliary ob- 
struction. Casts were found throughout the lobules. Some were obviously old and 
were lamellated (figure 17). ‘There was a very definite intralobular bile stasis. The 
greatest concentration of bile was in the center of the lobule and in areas adjacent to 
these bile casts liver ceils had undergone degeneration and necrosis. 

In summing up the findings in this case, it seems important to point out that 
the inflammatory reaction was centered in the interstitial connective tissue and that 
the changes within the lobules were secondary to this inflammatory reaction in the 
portal area. Because of the location of the lesion, it seems reasonable to consider it 
as a form of chronic pericholangiolitis, and because there is already beginning cir- 
rhosis, the diagnosis of pericholangiolitic biliary cirrhosis seems acceptable. 

A section of lymph node, taken at the time of biopsy, showed three interesting 
changes. (1) There was a hyperplasia, swelling and accumulation of large mono- 
nuclear cells in dilated sinuses. The cytoplasm of these cells was clear and vacuolated, 
suggesting fat storage. (2) Many of the endothelial cells contained clumps of bile 
pigment. This clearly showed the effects of an intra-hepatic bile stasis and the extra- 
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Fic. 16. Liver. This field was selected to show one of the larger bile ducts found in 
the biopsy specimen. The lumen is empty, the epithelium is well preserved and hyperplastic. 
The surrounding interstitial tissue is the seat of a chronic inflammatory reaction. No bile 
and no leukocytes are visible within the lumen. 


(3) There were areas of necrosis, 
A fourth finding, though much 
In passing, it is 


vasation of bile from the liver into the lymphatics. 

calcification and foreign-body giant cell reaction. 
less significant, was a light eosinophilia throughout the section. 
interesting to recall that all of these findings in the lymph node may be seen in lymph 


nodes in cases of simple uncomplicated extra-hepatic bile stasis. 
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Fic. 17. Liver. This section was selected to show intralobular bile stasis. The bile 
canaliculi are distended with large deeply stained irregular and sometimes lamellated casts. 
Bordering liver cells show regressive changes and histiocytic infiltration. 


Clinical Comment: In addition to the numerous tuberous and _ plain 
xanthomas patient 5 exhibited eruptive maculo-pustular lesions. This type 
of eruptive lesion, formerly described by Thannhauser and Magendantz, is 
not as these authors believed pathognomonic for xanthomatous biliary cir- 
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rhosis since one of us has observed meanwhile identical eruptions, which 
appear and disappear intermittently and itch intensively, in rare cases of 
chronic infectious hepatitis. In contrast to xanthomatous biliary cirrhosis, 
skin xanthomas are not known to appear in chronic infectious hepatitis not- 
withstanding the fact that in these cases cholesterol, but not lecithin, is mod- 
erately increased in the serum. 

Patient 5 did not show comparatively high cholesterol values. The 
cholesterols present as esters were already diminished one and one-half years 
after the onset of the disease; other cases observed maintained a normal pro- 
portion of total cholesterol to cholesterol present as esters for a long time. 
This case deviated from the pattern of cholesterol accumulation observed in 
other cases of this disorder. The chemical findings alone would not be 
sufficient to establish the clinical diagnosis beyond doubt if the histological 
findings of pericholangiolitic biliary cirrhosis in the biopsy at the beginning 
of the disease did not suggest the diagnosis of xanthomatous biliary cirrhosis. 


Case 6. A 43 year old farmer's wife was admitted by Dr. W. C. Burrage to the 
Joseph H. Pratt Diagnostic Hospital on April 16, 1947. 

Present Illness: In January 1946 the patient visited her physician because of nose 
bleeds, enlarged abdomen, light-colored fetid steols and much flatus. Her doctor 
informed her that she was jaundiced and her liver was enlarged. He gave her bile 
salts and vitamins and also placed her on a high-calorie, high-protein, high-carbo- 
hydrate and fat-free diet. One month later she complained of pruritus. She also 
experienced a pain in the right chest region with a fever of 104° F. Sulfadiazine was 
prescribed, and the temperature rapidly returned to normal. The patient remained in 
bed for approximately six weeks and was then referred to a specialist in Halifax. 
lhere a chest film was made, an upper gastrointestinal series was done, and her stools 
and blood examined. Her hemoglobin was normal. Her liver was still enlarged. 
Everything else was normal. The patient continued a fairly normal existence, getting 
adequate rest and subsisting on the regimen outlined by her physician. However, 
she slowly and gradually went off the diet. The pruritus became more intense. The 
physician increased her bile salts. As no improvement was noted, the patient was 
referred to Dr. Burrage of Maine, who recognized the nature of her disease and 
advised her to enter our hospital. 

It was noted on admission that the lesions on her body, first noted by the patient's 
sister on September 1, 1946, had steadily increased in number. Almost every crease 
of her body showed hard, raised yellow nodules of varying sizes. Nodular xanthomas 
were seen on the hands, elbows, eyes, and both lower extremities as well as the trunk 
and back. Eruptive maculo-pustular lesions with a red base and a depressed head 
were also visible on the extremities. The true yellow xanthomas elsewhere over the 
body looked different and were not inflamed. The hands had always been dry. The 
pruritus, continuous since February, was possibly more intense. The bile salts had 
seemed to darken the stools, which were more brown than yellow. The really light 
stools observed approximately one month prior to admission, seemed to occur with 
excessive fat indulgence. The stools were bulky and well formed, and the odor was 
lessening. She had never noticed black or bloody stools. From the beginning of 
her illness the urine had been dark—a dark amber color. At times the odor was 
strong. She seldom had nose bleeds recently nor bleeding from any of the orifices. 
Occasionally her gums bled after she brushed her teeth. The patient menstruated 
last, one year before admission at the onset of her present illness. Her jaundice had 
varied in intensity. At times she had been quite yellow, at other times considerably 
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clearer of jaundice but she was never completely free of it. The patient had lost her 
voice two weeks ago. This began with a cold, and throat irritation. She had noticed 
a change in her voice since the fall of 1946 and could not sing as well as previously. 

Family History: Mother is living and well at the age of 73. Her father drowned 
at the age of 30. Three sisters are all well. No family history of cancer, tuberculosis, 
kidney disease, heart disease, hypertension, nervous disease, convulsions or diabetes. 
No family history of similar lesions or allergy. 

Past History: The patient had the usual childhood diseases. She had scarlet fever 
when she was approximately 20 years of age. No major operations or serious illnesses. 

System Review: No headaches, vertigo, syncope, blurring, diplopia, scotomas, 
tinnitus or otorrhea; epistaxis has been mentioned. No dysphagia. No cough or 
chest pain. The patient stated that she perspired profusely, may have had hot 
“flashes.” No hemoptysis, ankle edema, shortness of breath or palpitations. Appetite 
enormous ; she stated that she could not get enough to eat. Her weight had been sta- 
tionary. No nausea, vomiting or constipation. Since the onset of her present illness 
she has had more frequent bowel movements, now numbering two to four a day; in 
contrast to two bowel movements formerly. She has had nocturia, three or four 
voidings. Previously there had been nocturia once. There is no burning, dysuria or 
hematuria. 

Habits: The patient does not smoke or drink. At the present time she is sub- 
sisting on a high-calorie, high-protein, high-carbohydrate, low-fat diet. She takes 
bile salts, iron and vitamins. She has also been given “biotol,” and amino acid 
preparations. 

Social History: She was born in New Brunswick, Canada, and came to this 
country at 18 years of age. She trained as a nurse at the Poughkeepsie Hospital. 
She married at the age of 37. Her husband is seven years her senior. They have 
two children. Her husband and children are well. 

Physical Examination: Temperature 99.4°. Pulse 82. Respirations 18. Height 
5’ 3”. Weight 12712 pounds. Blood pressure is 120/70 in the recumbent position. 
The patient is a well-developed middle-aged woman in no acute physical distress. She 
is pleasant, cooperative and intelligent. She speaks in a whisper because she is hoarse. 
The skin is dark brown and peppered with xanthomas which are elevated, yellow and 
hard and which vary in size considerably. Xanthomas are present practically all over 
the body, the neck, chest, back, arms, hands, and lower extremities. There are also 
maculopapular lesions on the lower extremities which are different from the yellow 
xanthomas. ‘There is cracking about the creases of the hands, which are hard and dry 
and practically covered with xanthomas. Hard yellow elevated nodular lesions also 
appear over the dorsum of the hands and seem to be localized over the joints. Both 
elbow regions are involved, and lesions are found in the antecubital fossae and over 
the extensor joint surface. Both axillae exhibit white smooth hard lesions. The 
back is peppered with lesions, numerous areas of dark pigmentation unassociated with 
whitish discoloration are present. There is a chamois-like color to the skin around 
both eyes. ‘The face is symmetrical. No sinus or mastoid tenderness. No exostoses. 
The auditory acuity is good. The tympanic membranes are intact. The pupils are 
round and equal, react briskly to light and accommodation. The extraocular move- 
ments are normal. There is no nystagmus, blepharitis, conjunctivitis, exophthalmos or 
enophthalmos. The ophthalmoscopic examination reveals well-defined discs with no 
retinal abnormalities, no hemorrhages or exudates. Nose: No septal deflection, 
rhinitis, perforation or polyps. Oral Cavity: No cheilosis. The teeth are in good 
repair. The tongue is not coated; it projects in the midline. The papillae are promi- 
nent. No stomatitis, gingivitis, glossitis or pharyngitis. There are no lesions similar 
to those observed over the body. Larynx: The patient has been hoarse for three 
months. The vocal cords are thickened. No definite xanthoma could be seen on 
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the infiltrated cords. Neck: No rigidity, tracheal deviation, thyroid enlargement or 
cervical adenopathy. The chest is symmetrical. The breasts are small, free of 
masses. No erosion of the nipples. There are small insignificant nodes in both 
axillae. The lungs, except for the right base, are clear to auscultation and percus- 
sion. The diaphragmatic excursions are good. The heart is normal in size and 
position; the rate is normal; the rhythm regular. There is a Grade I to II systolic 
murmur heard over the entire precordium. The abdomen is distended and asym- 
metrical. There seems to be a definite fullness in the right side of the abdomen and 
bulging in the right flank. On palpation one can feel a tremendously enlarged smooth 
liver that fills the entire abdomen except for the left flank. The spleen can be defi- 
nitely felt and palpated two fingers below the costal margin. No inguinal hernia or 
adenopathy. The extremities are symmetrical. The lesions present over both lower 
extremities have been mentioned. No peripheral edema. The dorsalis pedis pulsa- 
tions are good. Skeletal system: The spine exhibits the normal curvatures. No 
tenderness elicited on percussion along the spine. The joints are all freely movable. 
Neurological examination: The muscle tone and strength good. No atrophy, 
paralysis, fibrillation or tremor. Codrdination tests well performed. Sensations in- 
tact. Reflexes: Active and equal bilaterally. No pathological reflexes were elicited 
Pelvic examination: External genitalia normal. There is a Grade III to IV cystocele. 
Marital introitus. The cervix is normal in position. There is a polyp protruding 
from the cervical os. The uterus and adnexa were not palpated. Rectal examination: 
Sphincter tone good. No hemorrhoids or masses outlined. The stool was brown. 
There is no fluid in the abdomen. No shifting dullness. 

Laboratory Data: Urine: Reaction alkaline; sugar 0; albumin 0; specific gravity, 
1.023; on microscopic examination rare red blood cells and leukocytes; few squamous 
epithelial cell and very rare mucous threads; bile +; urobilinogen ++, urobilin 
++++, Wallace and Diamond test, 1: 80. 

Blood: Hemoglobin 11.5 gm.; red blood cells 3.57 millions; color index 1.02; 
white blood cells 9,450; polymorphonuclears 69 per cent; band forms 5 per cent; 
lymphocytes 20 per cent; monocytes 6 per cent. Blood smear: Occasional target 
cell. Few macrocytes. Rare polychromatophilia. No rouleaux. Platelets normal in 
number. 

Blood chemistry: F.B.S. 87 mg. per cent; total serum proteins 8.0 mg. per cent; 
albumin 3.7 mg. per cent; globulin 4.3 mg. per cent. Total bilirubin 9.0 mg. per cent; 
direct 7.1; indirect 1.9. 


TaBLe VI 
Lipid Findings in Serum of Case 6 


| | 
April 14, 1947 April 17, 1947 | June 2, 1947 } Sept. 1947 


Serum: appearance | yellow-green yellow-green 
clear 1 clear 
Cholesterol— total 920 850 616 
Cholesterol—free 830 2 750 448 
Cholesterol—esters 90 (9.8% 47 (4.9%) 8% 168 (27% 
of total chol.)| of totalchol.) | of total chol.) | of total chol.) 
Phospholipid total 1750 1325 ' 1750 
Saponifiable lipids: 1071 1200 
(Lecithin and cephalin) 
Total fatty acids 1280 1700 
Neutral fat 230 0 


Bilirubin total 6.9 
Total protein 

Albumin 

Globulin 
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Serology: Blood sedimentation rate, 20 minutes 28; 1 hour 81. Prothrombin 
time 26 seconds. Control, 24 seconds. 

Pathology. The specimens consisted of two small fragments of liver tissue, each 
approximately 0.4 by 0.3 by 0.2 cm. On each, there was a small but smooth area of 
capsular surface. The tissue was heavily bile-stained, finely nodular, and firm. It cut 
with resistance and had a coarse texture. 

Microscopic Examination: Five sections were studied immediately on this viable, 
fresh unfrozen and unfixed tissue. Each showed a lengthening and widening of the 
portal areas with an increase in interstitial fibrous tissue, and a very rich lymphocytic 
infiltration. The central veins and the lobular pattern for the most part, were well 
preserved. By elongation and fusion with one another, the enlarged portal areas had 
already formed a well advanced perilobular form of cirrhosis. No bile was seen in 
these widened portal areas. This stood out in marked contrast to the extreme degree 
of bile retention within the lobules. All sections were studied with a polarizing 
microscope and all failed to reveal any doubly refractile fat. No xanthoma cells were 
found in any part of the sections. The portal veins and arteries in the portal areas 
were inconspicuous. The terminal bile ducts were very difficult to find. ‘There was 
no bile within any of the terminal bile ducts. While the portal areas and lobules were 
clearly demarcated from one another, it was possible to trace delicate icicle-like 
projections of fibrous tissue from the portal areas out between the liver cells of the 
peripheral zones of many of the lobules. A “rapid section diagnosis” made at the 
moment of biopsy was that of chronic pericholangiolitis with beginning perichol- 
angiolitic biliary cirrhosis. There was no evidence of tumor, or signs of extra- 
hepatic biliary obstruction, and there was no evidence of an active cholangitis. The 
degree of liver cell degeneration was very limited. 

Later, when the paraffin sections were ready, a very careful histological study 
confirmed the earlier diagnosis. Many of the lobules were well preserved and many 
of the central veins remained unchanged in the centers of the lobules (figure 18), but 
in other areas central veins lay in close communication with widened portal areas 
(figure 19). There was considerable loss of liver cells from the peripheral zones of 
the lobules. The most striking finding was the presence of an unusually active chronic 
proliferative inflammatory reaction in the interstitial tissue of the portal areas. There 
were many polymorphonuclear leukocytes throughout the inflammatory granulation 
tissue. The junction ducts were increased and numerous. They lay embedded in 
inflammatory granulation tissue. They branched, twisted and turned, but could be 
readily followed from the lobules into the granulation tissue of the portal areas 
There were very few recognizable terminal bile ducts or cholangioles. In the paraftin 
sections, bile casts were numerous in bile canaliculi and in dilated junction ducts, but 
no casts were visible in the terminal bile ducts. The inflammatory infiltration ex- 
tended well out between the liver cells in the peripheral zones of the lobules and in this 
area the liver cells showed degeneration and necrosis. 

The overall picture was one of a very active chronic interstitial hepatitis centered 
about the terminal bile ducts and junction ducts at the outer margins of the lobules. 
lhere was an increase in fibrous tissue, a widening and fusion of the portal areas, and 
a well advanced perilobular fibrosis. No xanthoma cells were found in any of the 
portal areas. The final diagnosis was chronic pericholangiolitic biliary cirrhosis. 

This case shows the greatest destruction of liver tissue of any of the early biopsies 
and in some areas it is possible to find fields that are indistinguishable from those seen 
in subacute and chronic cases of infectious hepatitis (figures 20, 21, 22). The com- 
plete picture, however, was distinctly one of an inflammatory reaction concentrated 


in the portal areas. 
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Fic. 18. Liver stained for reticulum. <A solitary lobule occupies almost the entire field 
with the central vein in the middle. There is no increase of reticulum within the lobule 
although it is slightly concentrated in the central zone. In the peripheral zone there is 
not only a condensation, but an actual increase radiating out from the portal area. 


Clinical Comment: This patient (Case 6) exhibited most extensive xan- 
Conspicuous not only 


on both eyelids and on the creases of the palm, these “plain” lesions were 
developed almost every place where the cutis is rather loosely attached to 


thomatous lesions, especially of the “plain” variety. 
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the subcutaneous tissues and wrinkles in longitudinal folds such as around 
the neck, in the axilla, and on the folds of the buttocks. The patient also 
had itchy maculo-pustular eruptions on the trunk and especially on both legs. 
It should again be emphasized that these maculo-papular lesions are not the 
result of scratching. 

The patient's liver was extremely large and almost filled the whole 
abdomen while the spleen extended only about one inch below the left costal 
margin. The liver, visible while a laparotomy for the biopsy was per- 
formed, revealed a fine granular surface with longitudinal scarring. Its 
color was reddish brown. Ascites was not present in the abdominal cavity. 

The analysis of the serum lipids showed high values for lecithin (1071 
mg. per cent) and total cholesterol (962 mg. per cent) but only 5 per cent of 
the total cholesterol was present as esters. These findings may be inter- 
preted as indicative of severe damage of liver parenchyma. In this case, 
in contrast to other instances of acute damage of liver parenchyma, such as 
in acute yellow atrophy of the liver or in fulminant cases of acute infectious 
hepatitis, the drop in cholesterol esters (Estersturz **) did not occur together 
with low total cholesterols but on the contrary with very high cholesterol in 
the serum. This remarkable phenomenon may signify that increased choles- 
terol formation is not checked in xanthomatous biliary cirrhosis even when 
an intercurrent parenchymatous damage impairs the esterification of choles- 
terols. It is unlikely that retention alone causes this phenomenon of very 
high cholesterol and very low esters. The increased formation of cholesterol 
is, however, lessened when in the course of the disease the liver parenchyma 
is replaced by fibrotic tissue as seen in Case 1 and Case 2. 


GENERAL DISCUSSION 


Age and Sex: The patients in the group of reported cases of xantho- 
matous biliary cirrhosis, have been between 30 and 50 years of age, with the 
exception of a seven year old girl described by Freda K. Herbert.’ With 


the exception of Moxon's case,* the cases reported so far have 


been female patients. 

In regard to reported male patients with hepatosplenomegaly, slight 
jaundice, melanotic pigmentation of the skin, increased total cholesterol and 
lecithin, and skin xanthoma, the question arises as to whether these cases 
should be classified under xanthomatous biliary cirrhosis. Cantarow and 
Bucher,” in a paper titled “Hemochromatosis,” described a 45 year old man 
with a large liver and spleen and xanthoma on both eyelids, flexor and ex- 
tensor surfaces of the elbows and on the creases of both palms. There were 
also a blue bronze pigmentation and slight jaundice but no glycosuria. 
(Serum cholesterols: total cholesterol 275 to 490 mg. per cent; cholesterol 
present as esters 114 to 333 mg. per cent; free cholesterol 33 to 157 mg. per 
cent.) The autopsy of the patient revealed hemochromatosis of the liver, 
most extensively in the pancreas and lymph nodes. 
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Eusterman and Montgomery “* refer in Chart 1 Case 2 in their paper 
to a 42 year old male with large liver and spleen, xanthoma of the eyelids, 
slight jaundice, melanosis and glycosuria. (Serum lipids: total cholesterol 
536 mg. per cent; lecithin 557 mg. per cent, total fatty acids 884 mg. per 


cent. ) 

One of us (Thannhauser) saw in consultation a 40 year old man with 
xanthomas on eyelids, elbows, buttocks and creases of the palms. His liver 
and spleen were considerably enlarged ; he was slightly jaundiced and showed 
deep bronze pigmentation over the whole body but no glycosuria. (Serum 
lipids: total cholesterol 417 mg. per cent; cholesterol-ester 40 per cent of 
total cholesterol ; total phospholipids 643 mg. per cent; lecithin 600 mg. per 
cent. ) 

It seems unlikely that these three male patients had xanthomatous biliary 
cirrhosis. The autopsy of the patient of Cantarow and Bucher revealed 
hemochromatosis of the liver, lymph glands and extensive hemosiderosis 
of the pancreas resulting in chronic pancreatitis. It seems probable that the 
two other deeply melanotic pigmented male patients also had hemochro- 
matosis. 

Why patients with hemochromatosis develop in rare instances skin 
xanthoma is a question that cannot be definitely answered. The following 
suggestions may be offered: 1. In the case of Cantarow and Bucher chronic 
hemosiderosis of the pancreas may have resulted in hyperlipemia and hyper- 
cholesteremia and secondary skin xanthoma. An increase of neutral fat in 
the serum would have to be expected, if hyperlipemia secondary to chronic 
pancreatitis was the cause of xanthoma formation in these cases. Unfor- 
tunately neutral fat had not been estimated in any of the three cases. 2. The 
hemosiderin deposits in the liver may have injured and obliterated the same 
areas of the finest bile capillaries as those which we have described as con- 
cerned with the underlying pathology of xanthomatous biliary cirrhosis 
This second suggestion seems unlikely since neither the jaundice nor the 
hypercholesteremia nor the hyperlecithemia were as pronounced as in xan- 
thomatous biliary cirrhosis. In the future a detailed analysis of the serum 
lipids, especially the presence or absence of hyperlipemia (increase of neutral 
fat) will clarify the etiology of skin xanthomas in such cases of hemo- 
chromatosis. 

Concerning the sex incidence of xanthomatous biliary cirrhosis it has to 
he assumed from present evidence that this syndrome with its typical features 
has so far been observed only in females. 

/leredity: In none of the cases reported was a familial occurrence revealed 
by the history. The group of “hypercholesteremic familial xanthomatosis,” 
characterized by tuberous and plain xanthomas of the skin, tendon xanthoma 
and atheroma formation on the inner lining of the arteries, is a disorder which 
runs in Thannhauser and Magendantz formerly 
believed that xanthomatous biliary cirrhosis also belonged to this group. 
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This opinion can no longer be maintained since in the meantime no familial 
incidence of xanthomatous biliary cirrhosis has been found in the cases de- 
scribed. It now is apparent that xanthomatous biliary cirrhosis is primarily 
a liver disease and a clinical entity by itself. 

Clinical Features: The onset is insidious. The patients complain of itch- 
ing of the skin, which is speedily followed by jaundice of the obstructive type, 
i.e. bilirubin giving the direct and indirect van den Bergh reaction is found in 
the serum. The jaundice remains until the fatal end of the disease. The 
grade of the jaundice does not vary much during the course of the disease 
and seems rather independent of the development of the skin xanthomas and 
of the fluctuation of the cholesterol and lecithin values in the serum. Fever 
or chills are not a feature of the disease. The development of fever is a sign 
of an intercurrent complication (see Case 1). The absence of fever probably 
explains in part why the patients feel relatively well during the course of the 
disease and are able to do their housework. The skin xanthomas may ap- 
pear simultaneously with the jaundice or in most cases develop many months 
later. The tuberous deep yellow xanthomas are observed on the face, the 
elbows, the arms, fingers, buttocks and the distal parts of the lower extrem- 
ities. Plain xanthomas appear on the eyelids, the creases of the hand and in 
rare instances also in places where the skin is loosely attached to the under- 
lying tissue forming folds as in the axillary folds and in the folds of the 
skin of the buttocks. The localization of the skin xanthoma is different 
from that in the so-called “disseminata” type of xanthoma characteristic of 
“normocholesteremic xanthomatosis,” as seen in Schiller-Christian’s disease 
(lipid granulomatosis, eosinophilic xanthomatous granuloma). In this lat- 
ter entirely different type of disease the xanthomas are light yellow or deep 
sepia brown, disseminated around the neck and the trunk and arranged in 
linear clusters in the axilla. The skin xanthomas in xanthomatous biliary 
cirrhosis persist during the entire course of the disease. The liver and spleen 
also remained enlarged. In some cases (Case 6) the liver extends in the 
midline over the umbilicus; in others it is only moderately enlarged. The 
surface of the liver is very firm but not nodular. The color, visible in early 
exploration is brownish-red or green, and the surface is smooth or slightly 
granular. Later stages reveal longitudinal scarring and larger granulation 
of the surface. Ascites is not a feature of the disease. Sometimes a 
peculiar maculo-pustular eruption, which appears and disappears intermit- 
tently, is seen all over the body, and especially on the trunk and the legs. 
First inspection gives the impression that these lesions are only the result of 
scratching but upon closer observation one sees the sunken-in head of the 
lesion mostly covered by a small crust. The eruption is inflammatory in 
nature and does not contain foam cells. Since similar eruptions occur in 
rare cases of chronic infectious hepatitis with chronic jaundice and mod- 
erately elevated cholesterols in the serum, this type of maculo-pustular 
eruption, even if most frequently observed in xanthomatous biliary cirrhosis, 
is not an exclusive feature of this disease. 
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Analysis of the serum lipids provides the most decisive findings for the 
diagnosis of xanthomatous biliary cirrhosis. The serum is transparent and 
not creamy throughout the disease. It contains normal or very low amounts 
of neutral fat despite its enormously increased content of cholesterols and 
lecithin. At the beginning the total cholesterol values of the serum may 
surpass 1500 mg. per cent. The cholesterol present as esters in the first year 
is normal, i.e. 70 to 73 per cent of the total cholesterol. The percentage 
of the esters may even be higher than these normal figures. After several 
years, the values for total cholesterol decrease but remain high; the per- 
centage of the cholesterol present as esters becomes lower, and the tree choles- 
terol is more prominent. The high values for lecithin decrease slowly 
with those for total cholesterol but are found even in the last stages. A 
tendency towards bleeding, such as is observed in other forms of chronic 
jaundice, is not marked. The prothrombin time, in the first years, is usually 
normal. In the final phase, however, bleeding from the gums, and vomiting 
of blood due to rupture of esophageal varices is observed. Protuse hemor- 
rhage from esophageal varices is the most common terminal event. The 
development of portal congestion occurs, however, very late in the course of 
the disease. Roentgen-ray pictures of the esophagus during the development 
and the height of the disease do not show esophageal varices. At this stage 
other signs of portal congestion like ascites or spider veins are absent. 
Hepatic insufficiency resulting in hepatic coma was not observed in our cases. 
Liver function tests are not of great value for the diagnosis of xanthomatous 
biliary cirrhosis since the clinical symptomatology is typical in all cases, 
namely: (1) Skin xanthoma of the plain and tuberous variety. (2) En- 
larged liver and spleen. (3) Obstructive type of jaundice of years’ duration. 
(4) Extremely high values for total cholesterol as well as for lecithin. (5) 
The serum is transparent and not milky because of its normal or rather low 


content of neutral fat. 


PATHOLOGY 


Early Biopsies: In the portal areas there was a chronic proliferative and 
exudative inflammatory reaction, which was most concentrated about the 
junction ducts (canals of Hering) and terminal bile ducts (interlobular bile 
ducts or cholangioles) at the periphery of the lobules (figures 1, 2, 14, 15). 
The portal areas were larger, broader and longer than usual and often fused 
with one another to form rings of perilobular fibrosis (figure 18). Inflam- 


matory granulation tissue extended into the periphery of the lobules. It 
blocked canaliculi, destroyed liver cells and collapsed many sinuses (figure 3). 

The larger bile ducts were patent and empty. The small interlobular bile 
ducts were very difficult to find and in many of the portal areas there were 
none. The junction ducts which in a normal liver are so inconspicuous, 


were numerous, elongated, branching and tortuous. Some were dilated and 
filled with bile, others were collapsed and empty. None of the ducts con- 
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tained leukocytes, although several types of inflammatory cells including 
lymphocytes, plasma cells, histiocytes, neutrophiles and occasionally eosino- 
philes, richly infiltrated the surrounding granulation tissue. 

The lobular pattern of the liver was well preserved and most central veins 
bore a normal relationship to the surrounding liver parenchyma. Large and 


Fic. 19. Liver, showing an intact lobule with central vein clearly visible. The trabe- 
cular pattern is somewhat distorted and compressed and many small liver cells are mixed 
with those of normal size. A zone of inflammatory granulation tissue encircles the 
periphery of the lobule. 
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Fic. 20. Liver. A small nodule of compressed liver cells and sinuses. There is no 
central vein. This nodule of liver tissue is completely encircled by a widening zone of 
inflammatory granulation tissue radiating out from the peripheral zones of the lobules. 


sometimes lamellated bile casts were fairly numerous within the lobules (fig- 
ure 17). ‘These distended the canaliculi and often damaged the bordering 
liver cells. For the most part the liver cells were healthy, few contained fat 
droplets and some lying in the field of inflammatory reaction about the portal 
areas showed degeneration and necrosis. There were few mitoses and the 
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presence of closely packed clusters of small cells near the periphery of the 
lobules suggested a moderate degree of liver cell regeneration (figures 4 and 
19). 

In one of the four biopsies the damage to the parenchyma was greater 
than in the others. In this biopsy, in contrast to the other, there were fields 


of 
Fic. 21. Liver. This field was selected to show all that remains of a lobule of liver 
cells. There is an active inflammatory reaction at the periphery and extending along the 


sinuses between the liver cells. This was an unusual finding, but its resemblance to pictures 
seen in infectious hepatitis is at once obvious. 
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in which the inflammatory reaction had cut deeply into the centers of the 
lobules (figure 6). In this way central veins became linked with portal 
areas, and large and small islands of liver cells became isolated from the body 
of the parent lobules (figure 20). These islands, in turn, seemed to melt 
away to become replaced by inflammatory granulation tissue (figure 22). 
In one area an entire lobule had been destroyed and was now substituted by 
fibrous tissue. 

The one fundamental histological finding common to all four biopsies 
was a chronic inflammatory reaction in the interstitial portal areas. It began 
as chronic pericholangiolitis and spread over into the peripheral zones of the 
adjacent lobules. 

Autopsy Findings: To understand the development of the different types 
of cirrhosis it is necessary to know. these types in all their stages. A study 
of this material afforded the opportunity to compare adequate sections from 
the livers of patients during life with sections obtained months and years 
later. 

Grossly, the livers of the two patients who came to autopsy were large, 
firm, and cobbled. They weighed 2600 and 2800 grams respectively. On 
section the texture was coarse and bile-stained. There were no depositions 
of cholesterol in the mucosa of the gall-bladder or in any of the bile ducts. 
There were no concretions and finally, there was no suggestion of any type 
of extra-hepatic biliary obstruction. 

The histology was much more complex and confusing than in the earlier 
biopsies. Ina few areas the central veins, central zones and mid-zones were 
still recognizable, but for the most part, the normal lobular pattern in these 
late cases was severely distorted. Bands of fibrous tissue divided the paren- 
chyma and not infrequently replaced whole lobules. 

The parenchyma was composed of irregular cords of liver cells separated 
by edema fluid, dilated sinuses and fibrous tissue (figures 7 and 8). Here 
and there, the Kupffer cells were large, swollen and filled with lipoid, and 
nests of these occasionally distended the sinuses and compressed the adjacent 
trabeculae. There was much bile stasis with bile in the canaliculi, liver cells 
and sinuses. 

The larger bile ducts were collapsed and empty. The terminal ducts 
were inconspicuous and embedded in fibrous tissue. In none of the ducts 
was there either an inflammatory exudate or any evidence of xanthomatosis. 

The large size of the liver, the extensive fibrosis, the fragmentation of 
some lobules and the total loss of others, the nodules of regenerated liver 


tissue, the compression and interruption of liver cords by fibrous tissue, the 
patchy bile stasis, the intralobular lipoid deposition and finally, the presence 
of a still active chronic inflammatory reaction in portions of the interstitial 
tissue, all combined at this late stage to form a very confusing histological 
picture. If such a damaged liver were to be seen for the first time without 
an earlier biopsy, its pathogenesis would be difficult to unravel and its classi- 
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Fic. 22. Liver. This field was selected, and it is the only one of its kind in the entire 
section, to show how completely a lobule may be destroyed in this expanding zone of inflam- 
matory granulation tissue. In the center of the field there are few moderately well pre- 
served liver cells compressed together by this margin of granulation tissue. This particular 
field shows, perhaps, the most striking lesion in the biopsy, yet it is only fair to say that it 
was found only after long search and is not representative of the rest of the biopsy. All 
transition between this lesion and the inflammatory reaction in the portal areas could be 
identified. 
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fication would be uncertain. In this late stage it could easily be misinter- 
preted as an advanced stage of Laennec’s cirrhosis. 

Moxon * and Fagge * in 1873 reported the autopsy findings of two cases 
showing xanthoma of the skin with either atheromatous changes on the inner 
linings of the arteries or xanthoma formation on the linings of the bile ducts. 
Pye-Smith * in the same year described a third case of cutaneous xantho- 
matosis in which the patient showed cholelithiasis and dilatation of the extra- 
hepatic biliary ducts. The liver of this patient showed changes suggesting a 
slight degree of interstitial fibrosis. Of this particular case Pye-Smith 
wrote: “The patches in the ducts looked just like atheroma in the artery 
with which condition, indeed, they corresponded histologically.” 

On this evidence, Thannhauser and Magendantz suggested that xanthoma 
formation of the bile ducts resulting in xanthomatous scar tissue might be 
the cause of the clinical syndrome which they had designated as xantho- 
matous biliary cirrhosis. It was their opinion that the development of the 
xanthoma of the skin as well as the xanthoma formation within the bile ducts, 
was the expression of a primary systemic disease characterized by an in- 
creased formation of cholesterol with hypercholesteremia (hypercholesteremic 
xanthomatosis). The xanthomatous involvement of the large bile ducts 
and their partial obstruction was thought to be the primary event which 
resulted later in this special type of biliary cirrhosis (xanthomatous biliary 
cirrhosis ). 

This opinion can no longer be maintained since our biopsies taken during 
the early stages as well as the autopsies years later of cases of xanthomatous 
biliary cirrhosis did not reveal the anticipated xanthomatous changes in the 
linings of the bile ducts. The biopsies in the early stages showed a prolif- 
erative and exudative inflammatory reaction about the smallest of the inter- 
lobular cholangioles and junction ducts extending into the periphery of the 
lobules. The autopsies showed cobbling of the liver, marked enlargement of 
the liver and advanced cirrhosis. At this late stage the initial and charac- 
teristic pericholangiolitic changes were difficult to see. When such a cir- 
rhotic liver is seen without previous biopsy, an accurate diagnosis would be 
difficult and its pathogenesis would be uncertain. It is now believed on the 
basis of biopsies and autopsies of cases showing the clinical syndrome of 
xanthomatous biliary cirrhosis in the absence of any obstruction of the large 
ducts, that the histopathological findings in the liver justify the recognition 
of a special type of cirrhosis which may be designated anatomically as “‘peri- 
cholangiolitic biliary cirrhosis.” 

Etiology: On the basis of the autopsy findings of Addison and Gull,’ 1851, 
as well as Moxon,’ 1873, and Pye-Smith,® 1873, Thannhauser and Magen- 
dantz ** suggested that xanthoma formation of the larger bile ducts resulting 
in scar tissue may be the cause of the clinical syndrome described as xanthom- 
atous biliary cirrhosis. These authors also believed at this time that 
xanthomatous biliary cirrhosis is a part of the syndrome of hypercholes- 
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teremic familial xanthomatosis, which is characterized by (1) tuberous and 
plain xanthoma of the skin, (2) tendon xanthoma and (3) atheroma forma- 
tion of the inner lining of the blood vessels and (4) heredity. This etiologi- 
cal conception of the disease must be abandoned since neither surgical 
exploration, early biopsies of the liver nor autopsied cases reported in this 
paper revealed xanthomatous changes of the larger bile ducts which may 
have resulted in this type of biliary cirrhosis. Xanthoma formation of the 
lining of the bile ducts, as observed by the early authors, may occasionally 
occur as a rare side of xanthoma formation, but it is not the cause of this 
special type of biliary cirrhosis since it was not found by surgical exploration 
(Case 1) or at autopsy in the discussed cases. 

One of us (MacMahon) found in the early biopsies a non-specific chronic 
inflammatory reaction centered around the smallest bile ducts and junction 
ducts in the portal areas, which is characteristic of the disease under dis- 
cussion. There was blocking of the finest bile ducts and subsequent intra- 
lobular bile stasis. The larger bile ducts were patent and free. Thann- 
hauser ** has suggested an imbalance of cholesterol formation and excretion 
as the cause of xanthomatous biliary cirrhosis. At the outset of the disease 
the accumulation of cholesterol and lecithin in the serum might be caused by 
an increased formation of these substances in the liver as a result of a func- 
tional disturbance of the liver cells. Since liver biopsies have already re- 
vealed in the early stages of the disease anatomical changes around the finest 
bile capillaries, it seems doubtful whether an increased formation of choles- 
terols and lecithins ought to be assumed in addition to the histologically 
verified changes of the finest bile ducts, producing bile retention. In other 
words the question arises whether the extremely high content of the serum 
cholesterols and lecithin is due only to retention resulting from an impaired 
elimination or whether both processes, namely increased formation and 
retention of cholesterol and lecithin are responsible for the phenomenon 
resulting in the clinical syndrome of xanthomatous biliary cirrhosis. In the 
comment on the findings of Case 1, page 135, this problem is extensively dis- 
cussed ; therefore, only the main points are repeated. (1) The high choles- 
terol and lecithin levels of the serum are only moderately reduced after the 
beginning of diet treatment where the exogenous quota of animal cholesterol 
was almost completely restricted. This observation suggests that an ex- 
cessive endogenous production of cholesterol and lecithin persisted during 
this period of restriction almost free of animal cholesterol intake. (2) The 
cholesterol concentration in the serum of Case 1 decreased markedly and was 
almost normal in the final period of the disease because an intercurrent 
tuberculous disease with miliary dissemination of tuberculous tissue in the 
liver caused the replacement of the liver parenchyma to a large extent. The 
obliteration of the finest bile capillaries producing the retention continued 
unchanged during the terminal phase, but not enough functioning liver 
tissue remained to maintain the formerly increased cholesterol formation. 
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(3) Complete obstruction of the common bile duct, as effected by occlusion 
by stone, carcinoma or fibrosis after a surgical accident usually does not result 
in an excessively high serum cholesterol and lecithin values (1550 mg. per 
cent and 2120 mg. per cent respectively ) as in xanthomatous biliary cirrhosis 
(Cases 1, 2, 3, 4, 6). During the first stages of xanthomatous biiiary cir- 
rhosis at a time when such extremely high values in the serum were obtained 
as in Case 1, the liver biopsy showed obliteration of the small bile ducts only 
in some areas of the liver tissue. It therefore seems unlikely that the fibrotic 
obliteration of the cholangioles found in these areas at the beginning of the 
disease should result in a much greater cholesterol and lecithin retention than 
is true of complete obstruction of the common bile duct.** In complete ob- 
struction of the common bile duct by stone, carcinoma or surgical oblitera- 
tion, jaundice of severe grade, considerable increase of cholesterol and a 
slight increase of lecithin are observed, but skin xanthomas do rarely appear. 
The few instances of skin xanthoma after surgical obstruction of long dura- 
tion ** seem exceptional. In these rare cases the skin xanthomas disappeared 
with the restoration of the bile flow while in xanthomatous biliary cirrhosis 
they persist despite the fact that bile is constantly excreted in the intestines. 

These considerations favor the suggestion of Thannhauser ** that the 
marked accumulation of cholesterol and lecithin at the beginning of xantho- 
matous biliary cirrhosis is probably not only the result of a retention of bile 
but also the consequence of an imbalance of increased cholesterol and lecithin 
production and an inadequate excretion of these substances. The explana- 
tion of the finding of excessively high cholesterol and lecithin as the result 
of hyperproduction of cholesterol and lecithin in xanthomatous biliary cir- 
rhosis remains a hypothesis. Such a hypothesis is, however, supported by 
the laboratory findings and by a comparison of this and other cases of xantho- 
matous biliary cirrhosis with other clinical syndromes where the obstruction 
and bile retention are complete and the only etiological factor. In the cases 
of complete obstruction the lecithin and cholesterol content of the serum is 
by far not as high as in xanthomatous biliary cirrhosis despite the fact that 
in xanthomatous biliary cirrhosis the bile passages are always patent. 

Differential Diagnosis: The diagnosis of xanthomatous biliary cirrhosis 
should be ventured only if all five features of this disease are evident. 

In the common varieties of biliary cirrhosis ** *” °° neither skin xanthoma 
nor excessively high cholesterol and lecithin values of the serum are found. In 
infectious biliary cirrhosis, mostly due to an ascending infection of the biliary 
tract, periods of elevated temperature interchange with those of normal tem- 
perature; the temperature is normal in xanthomatous biliary cirrhosis. Dif- 
ferential diagnosis from acute and chronic infectious hepatitis is based on the 
absence in these conditions of widespread xanthomatous lesions of the skin 
and the abnormal lipid analysis of the serum. Nanthomas of the skin appear 
in xanthomatous biliary cirrhosis early in the disease together with exces- 
sively high total cholesterol and lecithin values in the serum. The per- 
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centage of cholesterol present as esters is high in the first years of xantho- 
matous biliary cirrhosis, 70 to 80 per cent. In the acute stage of severe 
hepatitis, however, the total cholesterol in the serum is never much elevated. 
The percentage of cholesterol present as esters is diminished in severe cases. 
The lecithin values in the serum do not rise markedly. The hepatospleno- 
megaly becomes more evident in the chronic stage of infectious hepatitis, 
but the serum analysis for lipids does not show a substantial increase of 
cholesterol. In most of the cases of chronic hepatitis the total cholesterol 
has a tendency to decrease, and the proportion present as esters remains or 
becomes low. The incidence of skin xanthomas in acute and chronic hepa- 
titis is not mentioned, although the disease occurred in epidemics during the 
war. Only in one case observed by Watson and Hoffbauer ** (case 7) did 
a male patient show xanthelasma of the eyelid. It was not stated, however, 
whether the isolated xanthoma had already been present before the hepatitis 
developed. 

An eruptive type of xanthomas distributed over all parts of the body 
may occur together with hepatosplenomegaly as a consequence of various 
types of hyperlipemia. The hyperlipemia, i.e., the outstanding increase of 
neutral fat (10 to 60 times of normal) in these cases causes a milky 
or creamy non-transparent serum, readily recognized with the naked eye. 
Jaundice, despite the presence of hepatosplenomegaly in the hyperlipemic 
syndromes, is not observed. The following syndromes belong in this group 
of primary hyperlipemia with secondary skin xanthomas: (1) Idiopathic 
hereditary hyperlipemia********; (2) Idiopathic non-hereditary hyper- 
lipemia with and without slight glycosuria.“ This group includes cases of 
primary hyperlipemia occurring together with hepatosplenomegaly as de- 
scribed by Buerger and Griitz.** (3) Secondary (transport) hyperlipemia 
as observed in severe untreated diabetes or in chronic pancreatitis ** ** ** or 
in glycogen storage disease.“ **** In all these syndromes of primary or 
secondary hyperlipemia with and without hepatosplenomegaly, the “creamy” 
hyperlipemic serum and the absence of jaundice immediately exclude a diag- 
nosis of xanthomatous biliary cirrhosis. 

Increase of skin xanthoma, chronic jaundice of slight grade, hepato- 
splenomegaly and considerable increase of cholesterol and moderate increase 
of lecithin have been described in the aforementioned rare cases of hemo- 
chromatosis. It must be admitted that the differential diagnosis of these 
cases from xanthomatous biliary cirrhosis may cause some difficulty since 
patients with xanthomatous biliary cirrhosis may also exhibit deep brown 
pigmentation. Hemochromatosis, however, occurs mainly in males while 
xanthomatous biliary cirrhosis has so far been reported with one exception 
only in females.*. In xanthomatous biliary cirrhosis the extremely high 
cholesterol and lecithin values are observed at the very beginning of the 
disease while in these rare cases of hemochromatosis with skin xanthoma, 
the elevation of the serum lipids and the xanthoma formation occur in the 
last stages. 
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The liver and spleen in the generalized form of eosinophilic xanthomatous 
granuloma (Schiiller-Christian’s syndrome, normocholesteremic xantho- 
matosis, lipid granuloma, eosinophilic granuloma) may also be enlarged. In 
these cases jaundice is never present. The involvement of liver and spleen 
in this group of “normocholesteremic” xanthomatosis (lipid granulomatosis, 
eosinophilic xanthomatous granuloma) is part of a systemic granulomatous 
disorder, which may also comprise skin, lymph glands, lung, bones, dura, and 
liver. In xanthomatous biliary cirrhosis, however, the liver is the primary 
seat of the disease resulting in jaundice, hepatosplenomegaly, outstanding 
accumulation of cholesterol and lecithin in the serum. Xanthoma formation 
of the skin as well as xanthoma formation of the inner lining of the arteries 
and in rare cases also of the inner lining of the large bile ducts are secondary 
to the liver disorder. Neither single foam cells nor nests of foam cells, how- 
ever, are found in the liver tissue itself in xanthomatous biliary cirrhosis. 

Therapy: The patient should become a vegetarian since humans do not 
usually absorb vegetable sterols. All kinds of vegetables, fruits, nuts, salads, 
cereals and other carbohydrates are allowed. Animal protein should be 
given only in the form of skimmed milk, egg white (no yolk), or cottage 
cheese. All animal fats and meat should be eliminated from the diet. Vege- 
table fats like olive oil, peanut butter, pure vegetable margarine can be used 
for cooking. A detailed diet has been outlined by Thannhauser.* 

In addition intramuscular injections of preparations containing all vita- 
mins in ample amounts should be given twice weekly. 


This type of diet treatment excludes only the exogenous quota of animal 
cholesterol but the endogenous production of cholesterol is not influenced and 
For this reason the therapeutic value of such a diet is limited. 
The general nutritional condition during the course of the disease, together 
with the loss of appetite, may impel the physician to deviate from a strict 
low cholesterol diet. In such instances small portions of lean meat and lean 


continues. 


fish may be added twice weekly. 

The administration of choline and methionine and other lipotropic sub- 
stances is not of great value in this disease since neither increased fat trans- 
port (low neutral fat in serum) nor a fatty liver is observed in this disease. 


SUMMARY 


1. Xanthomatous biliary cirrhosis (pericholangiolitic biliary cirrhosis), 
with plain and tuberous skin xanthomas, was observed in five cases. The 
clinical features, the clinical course and the pathology of the disease as 
visualized in early biopsies and autopsies are described. 

2. The clinical syndrome consists of: (a) Skin xanthomas of the “plain 
and tuberous” variety; (6) enlarged liver and spleen; (c) obstructive type 
of jaundice of years’ duration; (d) extremely high values for total choles- 
terols (four to eight times those of normal) as well as for lecithin (four to 


* 

| 


XANTHOMATOUS BILIARY CIRRHOSIS 177 


10 times those of normal in the serum; (¢) low values of neutral fat in the 
serum. The serum is transparent and not creamy. 

3. The anatomical findings in the early biopsies at the time when the 
extremely high cholesterol and lecithin values are present in the serum are 
as follows: (a) non-specific, chronic inflammatory reaction centered about 
the smallest bile ducts and junction ducts in the portal areas; (>) blocking 
of the finest bile ducts and subsequent intralobular bile stasis; (c) lack of in- 
volvement of large bile ducts; (d) absence of foam cells in the liver tissue. 
The anatomical designation “Pericholangiolitic biliary cirrhosis with plain 
and tuberous skin xanthoma” is proposed for this clinical syndrome under 
discussion. 

4. The etiology of the disease is discussed. Two possibilities for the 
etiology are debated: (a) The excessively high content of the serum choles- 
terols and lecithins may be caused only by retention resulting from obstruc- 
tion of the finest bile capillaries and junction ducts; (6) increased new for- 
mation of cholesterol and lecithin by the liver together with impaired excre- 
tion resulting from the obliteration of the finest bile ducts and junction ducts 
may be responsible for the clinical features of the syndrome. Various 
laboratory findings and clinical features of the described cases are in favor 
of the second explanation of the disease. 

5. The disease so far is observed mainly in females. There is no familial 
occurrence of the disease. It should, therefore, not be classified as formerly 
suggested '**® under the group of essential xanthomatosis of the hyper- 
cholesteremic type (hypercholesteremic familial xanthomatosis). Xanthom- 


atous biliary cirrhosis (pericholangiolitic biliary cirrhosis) is a liver dis- 
order and a disease entity by itself. 
6. The differential diagnosis of the disease has been discussed. 
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CASE REPORTS 


Q FEVER: REPORT OF A CASE IN PENNSYLVANIA * 


By O. Henry Janton, M.D., Amepeo Bonp1, Jr., Ph.D., and 
M. Micuaet Sicer, Ph.D., Philadelphia, Pennsylvania 


Tue purpose of this paper is to present a serologically proved case of QO 
fever and reémphasize the importance of considering this disease in the diag- 
nosis of non-bacterial pneumonias. This case is of further interest because we 
feel that it is the first report of Q fever naturally acquired in Pennsylvania, as 
well as in eastern United States. 


Case Report 


W. W., a white male, age 36, was admitted to the Hahnemann Hospital February 
9, 1948, complaining of chills and fever of one day’s duration. The patient stated 
that he had felt well until 7:00 p.m., February 8, 1948 when he experienced a sudden 
chill which lasted the entire evening. He was awakened at midnight with chills and 
tried to keep warm by covering himself with additional blankets but to no avail. 
On arising at 6:00 a.m. on the ninth, he ached all over but decided to go to work. The 
patient worked at his job in a wool-processing factory until 3:00 p.m. when he was 
forced to leave because of generalized weakness and aching. ‘Towards evening he be- 
came chilly again and feverish. A slight productive cough was present consisting of 
white phlegm. At no time was the sputum blood tinged. At the time of admission 
the same evening he complained of a headache and pain in the back and left chest, 
this latter pain having no relation to respiration. The history was negative for 
hemoptysis, chronic cough, dyspnea, night sweats and weight loss. 

The past history was essentially negative except for an attack of “flu” in 1918; 
appendectomy, 1936; and a nasal operation, 1938. 

Physical examination revealed a well developed young adult male. He was well 
oriented but appeared acutely ill with a red flushed face and hot dry skin. There was 
no evidence of dyspnea, cyanosis, edema, pallor, jaundice or glandular enlargement. 
Che temperature was 103.2° F., the pulse 100, the respirations 20 and the blood pres- 
sure 140 mm. Hg systolic and 84 mm. diastolic. The nasal mucosa was injected and 
a mucopurulent discharge was present. Marked injection of the threat, and a post- 
nasal discharge were observed. Examination of the lungs failed to demonstrate any 
consolidation, rales or other abnormalities. The remainder of the examination was 
essentially negative. A persistent headache prevented him from sleeping. The patient 
was given 30,000 units of crystalline penicillin G in aqueous solution intramuscularly 
every three hours; 0.6 gm. of aspirin was also given. 

On awakening February 10, 1948, he again complained of a headache and sore 
throat accompanied by a chilly feeling and general aching. Saline throat irrigations 
and neosynephrine 0.25 per cent three drops in each nostril every four hours were 
ordered. ‘That afternoon the patient had a chill and became very toxic with increase 

* Received for publication September 11, 1948. 

From the Departments of Medicine and Bacteriology, Hahnemann Medical College 
and Hospital and the Children’s Hospital of Philadelphia (Department of Pediatrics, School 
of Medicine, University of Pennsylvania), Philadelphia, Pennsylvania. 

The experimental work described in this paper was aided by the office of Naval Research. 
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in the severity of the headache. Examination revealed a markedly reddened pharynx. 
There were increased breath sounds at the left lung base and questionable tubular- 
like breath sounds at the right base. The roentgenogram of the chest was reported 
as “some accentuation of the bronchovascular shadows throughout the mesial aspect 
of both lung fields.” Codeine sulfate, 0.3 gm., was given to control the headache. 
Profuse sweating developed and coughing increased. The dosage of penicillin was 
raised to 50,000 units every three hours. 


FepRuARY 
Temperature 


Respiration 


Clinical chart. 


Fic. 1. 


Be The patient remained acutely ill for the next two days; physical findings remained 
3 essentially unchanged except for the presence of a few coarse rales throughout both 
ES the lung fields which cleared for the most part after coughing. 


On February 13, a considerable improvement in the patient's condition was ob- 
served. His headache diminished in severity and finally disappeared. The inflam- 
mation of the pharynx began to subside; all lung fields were clear to auscultation and 
the temperature had begun to fall. From this day until his discharge on February 17, 
1948, clinical improvement both objectively and subjectively proceeded rapidly, the 
temperature falling by lysis and reaching normal by the fifteenth. At the time of 
discharge, the patient ate well, had no headache, pains or cough. 

The total dosage of penicillin administered from February 9 to February 16 
was 2,580,000 units without apparent benefit to the patient. 


LABORATORY FINDINGS 


Urinalysis on admission was negative. Blood studies revealed a red cell 
count of 4,280,000, hemoglobin 13.7 gm., white cells 5,000 with 80 per cent poly- 
morphonuclear cells and 20 per cent lymphocytes. Throughout the illness the 
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blood picture remained more or less constant. The electrocardiogram was nor- 
mal. Bacteriological studies of the throat failed to demonstrate a pathogenic 
organism at any time. The spinal fluid study was normal. Stool examina- 
tion was negative for occult blood, ova and parasites. The blood urea nitrogen 
and blood sugar were normal. Wassermann and Kahn tests of blood and spinal 
fluid were negative. Agglutination tests with the typhoid O and H, para- 
typhoid A and B, Proteus OX 19 and Br. abortus were negative. 

Tests on the patient’s sera taken shortly after onset and at several intervals 
during the course of the disease as well as following recovery were carried out 
at the Virus Diagnostic Research Laboratory at the Children’s Hospital of 
Philadelphia. These consisted of: Complement fixation tests with the antigens 
of influenza virus types A and B, as well as the tests used routinely by this 
laboratory for the diagnosis of atypical pneumonia, i.e., complement fixation 
with an antigen of the psittacosis-lymphogranuloma group of agents and the 
antigen of Q fever rickettsia (American strain) and the cold agglutination test. 
The results are tabulated below. 


Date 


Psittacosis- 
I G | Cold Agglutinins 


Feb. 
Feb. 17 
Feb. 18 : : 1:80 
May 13 } 


June 8 | 


* This result obtained with the American strain of Q fever rickettsia was confirmed by Dr. 
. Koprowski of the Lederle Laboratories using the Italian strain. 


The results above reveal that the patient developed antibodies against the 
rickettsia of Q fever and not against the pneumotropic viruses. The presence 
of cold agglutinins is not considered significant since they were present in the 
serum taken three days after onset and since they failed to rise in titer. The 
finding of an increasing titer of antibodies to the Q fever rickettsia established a 


definite diagnosis of © fever. 


CoMMENT 


The significant clinical features of this case were: The explosive onset with 
chills, headache of such severe and persistent character that the diagnosis of 
meningitis was entertained, marked upper respiratory manifestations with mini- 
mal clinical and no roentgenological evidence of lung involvement. The course 
was a febrile one with a fastigium of temperature between 101° and 104° F., 
which fell spontaneously by lysis and was unaffected by penicillin. The white cell 
count remained normal throughout. 

The above clinical findings initially suggested the diagnosis of an atypical 
pneumonia or influenza, but the course and subsequent clinical findings failed to 
support a diagnosis of the former; although in retrospect they were compatible 
with what other authors have described in proved cases of Q fever. This il- 
lustrates the need for laboratory aid in differentiating the etiological entities 
grouped clinically under the heading influenza, grippe or atypical pneumonia. 


| 

| 

ua | Influenza A Influenza B Q Fever 
1:16 
1:256 

: 1:256* 
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The signs, symptoms and roentgen-ray findings of Q fever described in the 
outbreak at the National Institute of Health * were those of atypical pneumonia.* 
Atypical pneumonia also constituted an important feature of the first proved in- 
fection that was acquired naturally in the United States,’ and in the various groups 
of cases studied by the Army * as well as the Amarillo epidemic.* * *Pulmonary 
lesions, however, have not been observed as a prominent feature of Australian Q 
fever.” Recent literature * *:* *%** has revealed the increasing incidence of Q 
fever in circumscribed areas of western, midwestern and southwestern United 
States. So far this infection has seemingly been found chiefly in packing house 
and slaughterhouse workers, dairy farmers and laboratory personnel. Isolated 
cases in all instances could be traced to exposure in a known endemic area.”* 
Although it is an accepted fact that the organism, Rickettsia burneti, is present 
in the feces of certain arthropod vectors,’* **5 the actual method of transmis- 
sion of the disease to man is uncertain."* There was a history of tick bite in 
some American cases that developed in areas where the rickettsia of QO fever has 
been found.’* Careful epidemiologic studies carried out during the Amarillo, 
Texas epidemic **:* and elsewhere,’? inconclusively attribute the acquisition of 
the infection to inhalation of contaminated dust. Of considerable interest is 
the occurrence of a number of proved cases of Q fever in the vicinity of Los 
Angeles, California and the isolation of the etiological agent from raw milk.* 
Although the rickettsia were recovered from raw milk, the available evidence 
failed to implicate the drinking of the milk as the cause of the infection. Hueb- 
ner and his associates, however, believe that infected milk may serve as a source 
of infection by some mechanism not yet known. 

The mode of infection in our patient is not certain. However, it is known 
that he handled wool and animal hair in a dusty atmosphere, and that subse- 
quently other cases of Q fever were found in the same factory."* Thus it seems 
probable that the infecting agent was carried by these materials and entered 
through the respiratory tract. 

The case is of importance in emphasizing the need for an accurate diagnosis 
of the etiology of influenza-like illnesses, or atypical pneumonia, particularly in 
view of the recent advent of antibiotics effective against rickettsia.’ *° 


SUMMARY 


The first report of a serologically authenticated case of naturally acquired 
Q fever in eastern United States is presented. The clinical features are dis- 
cussed in detail with emphasis placed on the consideration of this disease in the 
differential diagnosis of respiratory disorders. The possible mode of transmis- 
sion is discussed. 


BIBLIOGRAPHY 


1. Horniproox, J. W., and Netson, K. R.: An institutional outbreak of pneumonitis. I. 
Epidemiological and clinical studies, Pub. Health Rep., 1940, lv, 1936-1944. 

2. Hesporrrer, M. B., and Durrato, J. A.: American Q fever: report of a probable case, 

Jr. Am. Med. Assoc., 1941, exvi, 1901-1902. 


* Aware of the fact that pulmonary infiltration occasionally occurs late in this infection, 
subsequent roentgen-rays were done on this patient and were found to be normal. 


- 
- 
| 
| 


184 NORTON D. RITZ 


3. Roppins, F. C., and Racan, C. A.: Q fever in the Mediterranean area: reports of its 
occurrence in allied troops. I. Clinical features of the disease, Am. Jr. Hyg., 1946, 
xliv, 6-22. 

. Toprinc, N. H., Sueparp, C. C., and Irons, J. V.: Q fever in the United States. I. Epi- 
demiological studies of an outbreak among stock handlers and slaughterhouse workers, 
Jr. Am. Med. Assoc., 1947, cxxxiii, 813-815. 

. Irons, J. V., and Hooper, J. M.: Q fever in the United States. II. Clinical data on an 
outbreak among stock handlers and slaughter-house workers, Jr. Am. Med. Assoc., 
1947, cxxxiii, 815-818. 

. Irons, J. V., Mureny, J. N., and Wore, D. M.: Q fever in the United States. IIL. 
Serologic observations in an outbreak among stock handlers and slaughterhouse work- 
ers, Jr. Am. Med. Assoc., 1947, cxxxiii, 818-820. 

. Derrick, E. H.: “Q” fever, a new fever entity: clinical features, diagnosis, and labora- 
tory investigation, Med. Jr. Australia, 1937, ii, 281-289. 

. Heuser, R. J., Jectison, W. L., Beck, M. D., Parker, R. R., and Sueparp, C. C.: Q 
fever studies in Southern California, Pub. Health Rep., 1948, Lxiii, 214. 

. Sueparp, C. C., and Huepsner, R. J.: Q fever in Los Angeles County, Am. Jr. Pub. 
Health, 1948, xxxviii, 781-788. 

. Strauss, E., and Surkin, S. E.: Studies on Q fever: Complement-fixing antibodies in 
meat packers at Fort Worth, Texas, Proc. Soc. Exper. Biol. and Med., 1948, Ixvii, 
139-141. 

. Sueparp, C. C.: An outbreak of Q fever in a Chicago packing house, Am. Jr. Hyg., 1947, 
xlvi, 185-192. 

. Editorial: Q fever, Ann. Int. Med., 1948, xxxiii, 154-1062. 

3. Davis, G. E., and Cox, H. R.: A filter-passing infectious agent isolated from ticks. I. 
Isolation from Dermacentor andersoni, reactions in animals and filtration experiments, 
Pub. Health Rep., 1938, liii, 2259-2267. 

. Parker, R. R., and Davis, G. E.: A filter-passing infectious agent isolated from ticks. 
Il. Transmission by Dermacentor andersoni, Pub. Health Rep., 1938, liii, 2267-2270. 

. Cox, H. R.: A filter-passing infectious agent isolated from ticks. III. Description of 
organism and cultivation experiments, Pub. Health Rep., 1938, liii, 2270-2276. 

16. Fintanp, M., and Lesses, M. F.: Q fever, N. Eng. Jr. Med., 1947, cexxxvii, 255-258. 

17. Cox, H. R.: Rickettsia diaporica and American Q fever, Am. Jr. Trop. Med., 1940, xx, 
403409. 

. Sicet, M. M., McNatr-Scort, T. F., Janton, O. H., and Henve, W.: In preparation. 

. Smavet, J. E.. Wooowarp, T. E., Ley, H. L., Jr. C. B., and Traus, R.: 
Chloromycetin in the treatment of scrub typhus, Science, 1948, cviii, 160-161. 

. Smapver, J. E., Leon, A. P., Ley, H .L., Jr., and Vareca, G.: Chloromycetin in the treat- 
ment of patients with typhus fever, Proc. Soc. Exper. Biol. and Med., 1948, lxviii, 
12-19. 


DIFFUSE MELANOSIS, PERICARDIAL EFFUSION, AND 
MELANURIA ASSOCIATED WITH MALIGNANT 
MELANOMA: CASE REPORT WITH 
AUTOPSY FINDINGS * 


sy Norton D. Ritz, M.A., M.D., Brooklyn, New York 


Tue literature pertaining to malignant melanoma is voluminous. The fol- 
lowing case is reported because of its unusual association of diffuse melanosis 

* Received for publication March 31, 1947. 

From the service of Dr. Henry M. Feinblatt, Director of Medicine, Kings County 
Hospital, New York, N. Y. 
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of the skin, cardiac metastases, massive pericardial effusion, and melanuria in 
the same patient, all secondary to a melanoma on the forearm. 


Case Report 


F. R., a 47 year old American-born laborer and hide-sorter, entered the hospital 
on June 30, 1946, because his face “was turning all kinds of colors.” Eight months 
prior to admission a flat mole the size of a dime on his right forearm had begun to 
enlarge and become blacker. In March, 1946, he had noted a lump in his right axilla. 
Hospitalization was advised by his doctor at that time but refused by the patient. 
Meanwhile, the mole on his arm continued to enlarge. Three or four weeks before 
entering the hospital he had noticed multiple subcutaneous nodules and increasing 
pigmentation of the face, neck, and hands. Dyspnea on exertion, hemoptysis, anorexia, 
and a weight loss of 10 pounds had also occurred during this time. His urine had 
become dark brown in color. 


Fic. 1. Primary lesion on forearm, subcutaneous metastases, and melanosis of face and neck. 
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Prior to the present illness he had always been in good health. He had con- 
sumed about one quart of beer daily during the past few years. There was no history 
of his using any silver preparations or of any recent exposure to the sun. 

Physical examination revealed an emaciated, poorly-developed white man, tem- 
perature 100° F., pulse 100, respirations 20. His face and neck were a bluish-black 
gun-metal color, fading to a light brown over the upper extremities and trunk, then 
to a normal color over the lower trunk and lower extremities. There were multiple 
hard subcutaneous nodules scattered over the entire trunk and both arms; these ap- 
peared to have a black color where near the surface. One nodule had broken through 
the skin on the anterior left thigh just below the inguinal ligament to form an oval, 
flat, black papule, 1 cm. in diameter. On the right forearm there was a large fungat- 
ing black mass about 5 cm. in diameter and 3 cm. above the surface of the skin. The 
surrounding area was brownish-black in color for one-quarter to one-half inch about 
the base of the lesion. The mass was friable, grossly infected, and bled easily, al- 
though not appearing painful (figure 1). 

The sclerae had a brownish tinge. Funduscopic examination revealed no abnor- 
malities. The mucous membranes of the mouth and nose had a bluish-brown color. 
The teeth were carious, with somewhat hypertrophied gums, also bluish in color. 
The drumheads appeared normal. The neck veins were distended; there were stony 
hard nodes in the cervical and both supraclavicular regions. Similar nodes were 
evident in both axillary and inguinal regions. The chest was clear except for a few 
moist rales audible over the right middle lobe. The heart did not appear enlarged 
at this time. The rhythm was regular, the tones were of good quality, and no murmurs 
were audible. Blood pressure was 126 mm. Hg systolic and 90 mm. diastolic. A 
hard tender liver edge was palpated three fingers’-breadth below the right costal 
margin. The spleen was not palpable. A diagnosis of melanoma with generalized 
metastases was made. 

Laboratory Data. The urine was dark brown, specific gravity 1.018, acid reaction, 
negative for albumin and sugar. There was a 4 plus positive test for melanin using 
ferric chloride. Microscopic examination revealed 2 to 3 leukocytes per high power 
field, a rare red blood cell and no casts. There were 8150 white blood cells per cu. mm. 
with a differential of 54 polymorphonuclears, four band forms, two eosinophiles, one 
monocyte, three basophiles, and 36 lymphocytes. Red blood cells numbered 4.0 mil- 
lion; the hemoglobin (Sahli) was 12.4 gm. The Wassermann test was negative. 
Blood urea was 30 mg. per cent, sugar 88 mg. per cent, icteric index 10. Total 
cholesterol was 138 mg. per 100 c.c. of serum, free cholesterol 78 mg., esters 60 mg. 
per cent. On July 19, blood sugar was 76 mg. per cent, plasma sodium 322 mg. per 
cent, and potassium 25 mg. per cent. On July 22, the thymol turbidity test was nega- 
tive, total protein 4.4 gm. per 100 c.c. plasma, and alkaline phosphatase blood level 
5.8 units.‘ Calcium and phosphorus levels were 11.6 mg. and 3.9 mg., respectively. 
A bromsulfalein test on July 23 was lost because of hemolysis. 

Course. Proctoscopy on July 3 revealed no lesions or evidence of pigment deposi- 
tion in the rectosigmoid. 

Biopsy of the lesion on the right forearm was reported as follows: “Section of 
skin biopsy shows a malignant invading neoplasm made up of heavily pigmented, poly- 
hedral, spindle cells invading the connective tissue. The nuclei vary markedly in 
morphology and staining, and in some instances the cells are so heavily occupied by 
melanin that the morphology cannot be distinguished.” The histologic diagnosis was 
malignant melanoma. 

Liver punch biopsy on July 8 showed swelling and vacuolization of the cytoplasm 
of the liver cells. In the pericentral zone area and in some of the Kupffer cells there 
was a light-brown pigment interpreted as melanin deposition in the liver. 
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Roentgen-rays taken on July 11 revealed enlargement of the cardiac shadow in 
all its diameters, with a configuration suggestive of pericardial effusion and evidence 
of metastatic lesions in both basilar lung fields (figure 2). There were no metastases 
to the long bones, but one suspicious area of decreased density was present in the skull. 

It was observed that the cardiac dullness had increased to the left mid-axillary 
line, whereas the point of maximal impulse remained in the mid-clavicular line. The 
tones were of fair quality. Rotch’s and Ewart’s signs were negative; the pulse was 
not paradoxical. However, the neck veins remained distended and the liver was pal- 
pable three fingers’-breadth below the right costal margin. One plus edema of the 
ankles was noted for the first time. Fluoroscopy and roentgenkymograms confirmed 
the impression of pericardial effusion. An electrocardiogram on July 12 showed a 
sinus tachycardia, rate 106, low voltage of ventricular complexes, low Ry, with 


Fic. 2. Flask-shaped configuration of cardiac silhouette; metastases to lungs. 


pe “” a 
> 
| 


188 NORTON D. RITZ 


I'-waves isoelectric in Leads | and IV (CF,) and semi-inverted in Leads IT and III 
(figure 3a). 

The patient began to complain of marked anorexia and substernal discomfort 
Characteristically, he obtained some relief by leaning forward in hed 
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(b) 
Fic. 3. Electrocardiograms (a) July 12, 1946. Low voltage of QRS complexes, low 
R,; isoelectric T,; and T,; semi-inversion of T: and Ts. (6) July 27, 1946. Low voltage of 
QRS complexes ; isoelectric Tz; inverted Ts and Ty. 
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At this time the decholin circulation time was 23 seconds. The venous pressure 
was 21 cm. of water, rising to 24 cm. on liver pressure, and returning to 22 cm. 

Pericardial tap was performed on July 19, by the left paraxiphoid approach, with 
the removal of 600 c.c. of a brownish-tinged, clear fluid. Blood pressure before the 
paracentesis was 111/98; immediately thereafter, it was 108/88. The patient experi- 
enced considerable relief. Dyspnea and edema decreased, and his neck veins became 
flat for the first time since admission. The fluid had a specific gravity of 1.009; 
there were 1800 cells per cu. mm., predominantly crenated red blood cells. A few 
polymorphonuclears and large macrophages containing brownish pigment were also 
present. The protein content was 980 mg. per 100 c.c. No malignant cells were 
noted in the cell block. The following day the patient appeared much improved. 
However, the liver did not recede; the spleen was palpated two fingers below the left 
costal margin for the first time. 

On July 26, because of signs of increasing tamponade, pericardial tap was again 
performed. The blood pressure was now 94/80. Only 75 c.c. of slightly sanguinous 
fluid were withdrawn. A cell block of this fluid showed numerous polymorpho- 
nuclears, red blood cells, occasional lymphocytes and macrophages, and polyhedral 
cells containing dark brown pigment in the cytoplasm. The block was interpreted as 
positive for malignant cells. 

A repeat electrocardiogram on July 27 again demonstrated low voltage of QRS 
complexes with isoelectric T, and inverted T; and Ty. ‘The findings were compatible 
with pericardial involvement (figure 3d). 

A third pericardial tap was carried out on July 29, when 750 c.c. of sanguinous 
tluid were removed through a needle inserted in the fifth interspace at the anterior 
axillary line and 300 c.c. of filtered air were injected. Blood pressure before the 
procedure was 92/84; immediately thereafter, it was 100/92. On the same day, be- 
cause of signs of fluid in the chest, thoracentesis was performed in the ninth interspace 
in the midscapular line, and 650 c.c. of a sanguinous fluid similar in appearance to the 
pericardial fluid were obtained. Cell blocks of both fluids revealed no malignant 
cells; pigment laden macrophages were again seen. The patient obtained temporary 
symptomatic relief from these procedures but continued to go downward. Roentgen- 
rays of the chest on July 30 demonstrated a hydropneumopericardium and a left 
hydropneumothorax with well-visualized fluid levels. 

The pericardial and pleural fluid rapidly reaccumulated. On August 1 the patient 
died. 

Urinary Studies. A heavy black precipitate formed on the addition of ferric 
chloride or bromine water which could be dissolved by sodium carbonate solution and 
reprecipitated by the addition of acid, thus satisfying the criteria * for melanin. 

The urine did not become dark on the addition of alkali, nor did it reduce Bene- 
dict’s solution, ruling out alkaptonuria. 

Thormahlen’'s *}* test for melanin was strongly positive. This is performed 
similarly to the Legal test for acetone. A few drops of 5 per cent sodium nitro- 
prusside are added to 3 to 5 c.c. of urine, and then a few drops of 10 per cent sodium 
hydroxide. At this point a deep ruby color results, which may also be given by ace- 
tone and creatinine. However, acidification with glacial acetic acid causes an im- 
mediate azure-blue color. Acetone, on the other hand, turns deeper red; creatinine 
turns yellow, then slowly green, and finally blue. 

Estimation of the 24-hour output of melanin in the urine by the method of Black- 
berg and Wanger ° on two successive days yielded 0.43 gm. and 0.47 gm. of melanin. 
‘This method is based on the precipitation of melanin from the urine, solution in 5 per 
cent sodium hydroxide, then reprecipitation with 0.1N HCl, filtering and weighing. 

Abstract of Autopsy Protocol. The body is that of a white male measuring 67 
inches and weighing approximately 115 Ibs. The skin is dry and markedly pig- 
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mented, especially the facial and neck areas. Numerous small, firm, subcutaneous 
nodules are present, measuring 2 to 10 mm., many of which are fixed and attached 
to the underlying tissue. A large black fungating tumor mass is present on the 
anterior aspect of the mid-right forearm measuring 6 by 5 by 3cm. The right sclera 
is mildly pigmented a light-brown color, but there is no evidence of jaundice or 
petechiae. The liver and spleen are palpable three fingers below the costal margins. 


Fic. 4. Melanotic metastases to epicardium and myocardium. 


On making the incision, there are numerous black, firm, discrete nodules seen 
throughout the subcutaneous tissue. The peritoneal serosal surfaces are smooth and 
glistening; there are tumor nodules throughout the abdomen, especially involving the 
peri-aortic lymph nodes. Numerous small, black, discrete nodules are present on both 
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pleural surfaces. About 500 c.c. of dark brown fluid are present in the left pleural 
cavity. Fibrous adhesions are noted at both apices. About 1000 c.c. of dark brown 
clear fluid are present in the pericardial sac. The pulmonary artery is opened in situ 
and no evidence of embolus is found. 

The heart weighs 380 gm. The epicardium is studded with numerous black 
nodules varying up to 1 cm. in diameter (figure 4). Lying within the right atrium 
and its appendage is a large black friable tumor thrombus which is firmly adherent 
to the endocardial surface. The tricuspid orifice is almost occluded. At the apex of 
the left ventricle, a small firm adherent mural antemortem blood thrombus is present. 
The myocardium on cut section is pale red with diffuse brown speckling. Several 
small tumor nodules are noted scattered throughout the myocardium. The coronary 
arteries are patent (figure 5). 

The lungs reveal dense fibrous adhesions at both apices. The left lower lobe 
is atelectatic as a result of fluid compression of the left pleural cavity. Scattered 


Fic. 5. Melanotic tumor thrombus in right atrium and appendage ; metastases in myocardium. 


* 
+ 


192 NORTON D. RITZ 


throughout the lung parenchyma are numerous black, tirm, discrete tumor nodules. 
The hilar, tracheobronchial, and para-esophageal lymph nodes are markedly involved 
by melanotic tumor. 

The spleen weighs 1200 gm. It is black, firm, and almost entirely replaced by 
tumor. 

The liver weighs 1800 gm. The edges are sharp and the organ is diffusely 
pigmented brown-black. On cut section, several tumor nodules are seen measuring 
from 8 to 13 mm. The liver is nutmeg in appearance and shows moderate edema of 
the parenchyma. 

In place of the adrenals are two huge, friable, triangular black tumor masses 
measuring about 5 cm. by 5 cm. by 3 cm. On section of these masses, no gross evi 
dence of adrenal tissue is seen. 

The right kidney weighs 180 gm. and the left kidney 200 gm. Numerous tumor 
nodules are present in the capsule, which strips with ease. The kidney is diffusely 
pigmented. Tumor has invaded both renal veins 

The submucosa of the duodenum and entire small intestine is studded with small, 
black, discrete tumor nodules, 2 to 5 mm. in diameter. 

The right sternal-clavicular joint on cut section is diffusely infiltrated with black 
melanotic pigment, but the ribs and vertebrae are grossly free. The remaining organs 
are not remarkable. 

Permission for examination of the brain and spinal cord could not be obtained. 

Microscopic examination confirmed the presence of metastases in the sites men- 
tioned. There was diffuse infiltration of the liver and spleen by pigmented tumor 
cells; there was also considerable pigment in the reticulo-endothelial cells. In the 
kidney, pigment was laid down in a haphazard fashion, but mostly in the epithelium 
of the collecting and convoluted tubules, which showed cloudy swelling. Pigment- 
bearing cells were also noted in the diaphragm, prostate, and bone-marrow. There 
was no recognizable adrenal tissue in histological sections of the tumor masses 
replacing these glands. The skin of the abdomen showed no increase in melanin 
pigment; permission to study the skin of the face or neck was not granted. 

Anatomical Diagnosis. Melanocarcinoma right forearm, with metastases to lungs, 
pleura, liver, heart, spleen, adrenals, small intestine, skin, subcutaneous tissue, 
muscles, bone marrow and paratracheal, hilar, parabronchial, axillary, cervical and 
inguinal lymph nodes; mural tumor thrombus right auricle. 

Melanosis of skin, liver, lungs, heart, kidneys, spleen, adrenals, and intestine. 
Antemortem blood thrombus left ventricle (apex); left pleural effusion; pericardial 
effusion; chronic passive congestion of liver. 


MELANOSIS 


Although melanoma is a fairly common clinical entity, diffuse melanosis of 
the skin is of infrequent occurrence. Diffuse melanosis, manifested by diffuse 
pigmentation, should be distinguished from massive discrete metastases to the 
skin. The cause of diffuse melanosis is not entirely clear, since there are cases 
of widespread metastatic involvement frequently seen which do not show melano- 
sis. A patient described by Way and Light*® manifested thousands of meta- 
static macules and papules, so numerous as to resemble a purpura hemor- 
rhagica, with secondary skin pigmentation. There were a few small metastatic 
nodules in the left adrenal gland; the right was not involved. Odel, Montgom- 
ery and Horton?’ described a case of melanosis associated with melanuria sec- 
ondary to a malignant mole over the left scapular region. Their patient had a 
diffuse blue-gray pigmentation of the skin and mucous membranes; the face was 
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a deep blue-black color. Dixon * also emphasized the ‘‘gun-metal or argyria-like 
color” of his patient. Odel et al. postulated a toxic or metastatic involvement 
of the suprarenal glands and adjacent chromaffin tissues; this was not proved, 
since no autopsy was obtained. In Dixon’s case, there were minute islands of 
metastases in both adrenals. In a case of primary melanoma of the left adrenal 
recently described, there was no melanosis ; however, the right adrenal contained 
only a small tumor nodule.® In the author’s case, both adrenals were massively 
involved and almost completely replaced by tumor. No adrenal tissue could be 
identified microscopically. Nevertheless, as far as could be determined, there 
was no gross adrenal insufficiency. The blood sugar and plasma sodium were 
within normal limits; the plasma potassium was slightly elevated. However, 
even in Addison’s disease, there is no constant correlation between degree of 
pigmentation and severity of systemic manifestations.’® It is possible that the 
coexistence of severely damaged adrenals with excessive amounts of melanin in 
the body facilitates the deposition of pigment in the skin. The low blood pres- 
sure can be explained by the massive pericardial effusion. Further studies of 
adrenal function were unfortunately not undertaken. 

The bluish color seen clinically in diffuse melanosis is thought to be due to 
the deposition of melanin in chromatophores in the corium with a relative ab- 
sence of melanoblasts in the epidermis. The mechanism is comparable to that in 
nevus blau (blue nevus of Jadassohn), in which the pigment is mostly in melano- 
blasts in the cutis rather than in the epidermis. As noted by Odel et al.,” there 
may be accentuation of the pigmentation in exposed regions of the skin, par- 
ticularly the face and neck. This was true in the case described here. Ed- 
wards and Duntley " have called attention to the r6le of light scattering in the 
production of skin coloration. The shorter wave-lengths towards the blue end 
of the spectrum are scattered laterally in the stratum mucosum and then par- 
tially reflected, whereas the longer red-wave lengths penetrate to the deeper 
skin layers, where they undergo partial absorption and partial reflection. When 
a large amount of melanin is present in the corium, these red rays are more com 
pletely absorbed and the blues thus predominate. Jeghers'* has recently re- 
viewed this subject in detail. 


CarbDIAC METASTASES 


In regard to cardiac metastases from malignant melanoma, Moragues ** re- 
viewed the literature in 1939 and noted only 23 reported cases, plus four of his 
own. Scott and Garvin ™ reviewed a series of 1082 autopsies at the Cleveland 
City Hospital, 10.9 per cent of which, or 118, showed heart metastases. There 
were 10 melanomas in this group, five of which metastasized to the heart. Among 
the cases studied by Moragues at the St. Louis University Hospitals were seven 
melanomas, four of which developed cardiac metastases. It would therefore ap- 
pear that melanomas frequently metastasize to the heart. However, massive peri- 
cardial effusion secondary to these cardiac metastases is of infrequent occurrence. 

The patient described here probably had a small pericardial effusion which 
was not detected when he first entered the hospital. As the fluid increased, 
signs of increasing cardiac size and tamponade became evident. Despite tap- 
ping, the effusion rapidly reaccumulated. The first fluid withdrawn was a clear, 
brownish-tinged fluid with the characteristics of a transudate, although oi 
malignant etiology. The fluid subsequently became more sanguinous in nature ; 
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coincidentally, a sanguinous pleural effusion also developed. Hydropneumo- 
pericardium was induced to delineate the pericardium, as described by Fenichel 
and Epstein.'® 

The massive intracardiac and myocardial metastases were striking. Mor- 
agues ** has described a case with a comparable degree of involvement in which 
a tumor thrombus extended from the right ventricle into the pulmonary conus, 
almost occluding it. Scott and Garvin ** mention a case of melanosarcoma of 
the eye with metastases to the left atrium, left ventricle and pulmonary conus who 
showed attacks of paroxysmal auricular fibrillation. In the present instance, de- 
spite the huge tumor thrombus in the right auricle, there was no clinical or 
postmortem evidence of blockage of the orifices of the great veins. However, 
the tricuspid valve was almost occluded. The electrocardiographic changes 
and clinical findings were principally those associated with pericardial effusion. 


MELANURIA 


Eppinger ** in 1910 postulated that melanin appears in the urine only when the 
liver has been extensively involved by melanotic metastases so that a functional 
insufficiency exists. Blackberg and Wanger * stated that melanuria is not noted 
unless metastases to the liver are present. However, in view of more sensitive 
concentration methods for detecting minimal amounts of melanin,‘ it is evident 
this premise must be reéxamined. Moreover, melanuria has been reported in 
a great variety of conditions.*: **»'*'® There is no convincing evidence that 
melanuria is necessarily associated with impaired liver function. In the present 
study there was evidence of moderate liver damage. However, it is more prob- 
able that melanuria occurs when a threshold concentration of melanin bodies is 
exceeded in the body.* 

Most of the usual clinical tests for melanuria depend upon the oxidation of 
a water-soluble colorless or light-colored precursor of melanin, melanogen, to 
melanin, in the form of a dark brownish-black precipitate. In far-advanced 
cases, the urine may be dark on passage and become still darker on standing.*° 
This was true in the present instance. Melanin pigment may be deposited di- 
rectly into the kidney tubules if the kidney itself is involved by tumor. Melanin 
in the urine must be differentiated from bile pigments, blood pigments such as 
methemoglobin, porphyrins, phenol oxidation products, and alkaptone bodies.* 
The latter may occur in the urine, together with melanin, as in the case reported 
by Swirsky."* 

The reagents most often employed in testing for melanin are ferric chloride 
and bromine water. However, as Rothman,‘ who has studied this subject 
critically, and others* have pointed out, these tests are neither sensitive nor 
specific, and may yield confusing results in less obvious cases. Moreover, these 
are little more sensitive than simple darkening of the urine exposed to air. 
Rothman has found the Thormahlen reaction much more satisfactory in that it 
is highly specific and about 50 times as sensitive as the oxidation tests. Ehr- 
lich’s aldehyde reaction is about twice as sensitive as the Thormahlen reaction, 
but less specific for melanin. 

The total amount of melanin excreted by this patient per 24 hours, as esti- 
mated by the method of Blackberg and Wanger,® was noted to be 0.43 gm. and 
0.47 gm. on two successive days. This compares with a value of about | gm. 
in three days reported by Peters for a case of melanuria without melanosarcoma. 
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This is also about the total estimated amount of pigment found in the skin and 
hair of a dark Negro,” indicating the large amount of pigment which may be 
formed by the body under pathological conditions. 


SUMMARY 


1. A case of malignant melanoma manifesting diffuse melanosis of the skin, 
cardiac metastases, pericardial effusion, and melanuria is reported. 

2. Ditfuse melanosis associated with melanoma may be related to concomitant 
destruction of the adrenals, as noted in this case. 

3. Cardiac metastases are frequently encountered secondary to malignant 
melanoma. Massive pericardial effusion may also supervene. 

4. The pathogenesis and some of the clinical tests for melanuria are dis- 
cussed; Thormahlen’s reaction is most satisfactory. 


Grateful acknowledgment is made to Dr. C. G. Burn, Director of Pathology, Kings 
County Hospital, for assistance in preparing this manuscript. 
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TRANSIENT RIGHT BUNDLE BRANCH BLOCK, WIDE S$ 
WAVE TYPE, IN WHICH NORMAL CONDUCTION 
OCCURRED BOTH SPONTANEOUSLY AND IN 
RESPONSE TO VAGAL STIMULATION * 


By Epwarp Nicnors,+ M.D., Hartford, Connecticut 


IN routine electrocardiograms taken on healthy young adults without clinical 
evidence of heart disease, bundle branch block is a rare finding, occurring in less 
than 1 per cent.'***\* Apart from those cases falling into the special class de- 
scribed by Wolff, Parkinson and White, transient bundle branch block has been 
reported, with rare exceptions,® only in association with obvious heart disease 
clinically or in individuals in whom the age factor alone suggested the likely 
possibility of coronary sclerosis.**** The presence of bundle branch block in a 
28 year old soldier with a normal cardiovascular system clinically suggested the 
possible influence of primarily physiological factors. It-was found that transient 
periods of normal conduction occurred on several occasions in response to stimuli 
considered to act through vagal centers. Spontaneous reversion to normal con- 
duction was noted only once. It is of some interest that attention has been called 
to the fact that this type of bundle branch block is less often associated wih 
serious heart disease.®: *° 


Case Report 


C. J. D., a 28 year old infantryman, was admitted to an Army General Hospital 
on June 1, 1945. His family history was negative, his birth had been normal, and his 
general health during infancy and childhood was apparently excellent. At the age 
of 11, because of a sore throat and rash he was admitted to the Charles V. Chapin 
Hospital in Providence, Rhode Island. While under observation for a period of four 
weeks no signs suggesting rheumatic fever or diphtheria or any evidence of cardiac 
dysfunction were noted in the hospital record. Other childhood diseases were denied. 
He remained in excellent health through four yeays of college and one additional year 
at a Catholic University prior to induction into the U. S. Army in July 1942. Basic 
infantry training was completed without any physical difficulties or complaints and in 
December 1942 he was ordered to an Officers Candidate School, but “washed out” 
after eight weeks for non-medical reasons. He continued in gvod health and in 
February 1944 went overseas. In June 1944 he first noticed the onset of fleeting 
arthralgias in the left great toe, left knee, metacarpal phalangeal and interphalangeal 
joints of the left hand. Concomitantly he developed a chronic head cold without sore 
throat or fever but accompanied by moderate mucopurulent nasal and postnasal dis- 
charge, and a cough productive of small amounts of purulent sputum in the morning 
which was blood streaked on one occasion. For this he was admitted to an Army 
General Hospital and observed for three weeks. At no time was he febrile, nor were 
the joint pains ever accompanied by objective signs. His “sinuses were washed out 
once” and “special roentgen-rays” (apparently bronchograms) taken prior to discharge 
to duty. By that time the respiratory symptoms had subsided, and except for mild 
arthralgias localized as described above, occurring at irregular intervals, he felt well 
and remained so through the rest of the summer. In December 1944 he was trans- 
ferred to France for further combat infantry training. The arthralgias subsided at 
this time except for very occasional mild pains in the left knee. In March 1945 


* Received for publication January 3, 1946 
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just before going into combat he developed an acute psychosis and was returned to 
another Army General Hospital for treatment. Upon his arrival there his physical 
examination was negative and his general condition, except for his mental state, was 
good. In the course of obtaining medical clearance for insulin shock therapy a 
routine electrocardiogram was obtained. Both the one taken on April 25 and a 
repeat tracing on April 26 recorded persistent right bundle branch block. The cardiac 
examination was otherwise negative. In view of this finding shock treatment was 
considered inadvisable. 

He was evacuated to the United States and admitted to an Army General Hos- 
pital on June 1, 1945, as a closed ward patient. Within two weeks his psychiatric 
condition had improved considerably and he was soon transferred to an open ward. 
His physical condition continued excellent. He ate well and was afebrile. The sys- 
tem review throughout the time of his admission was negative except for an occasional 
“sticking pain” located below and outside the cardiac apex. This pain was described 
as “coming on like a shot and going as fast.” It occurred about once a week and more 
frequently at rest than when active. He admitted having first felt this pain while at 
Officers Candidate School in 1942, more frequently after arriving in England in 1944, 
and less often since then. This complaint had never interfered with his activity. 
There were no other cardiac symptoms. The patient neither drank nor smoked. He 
remained under observation and treatment until October 4, 1945. 


Fic. 1. Routine electrocardiogram taken on June 15, 1945. Right bundle branch block 
with a wide S wave pattern. Rate 83. P-R interval .13 sec. I-V conduction time, .11 to 
12 sec. 
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Physical Examination. The patient was a quiet, passive, emotionally immature 
young man appearing younger than his stated age. He was of medium height and 
build. The general physical examination was not remarkable. The eye grounds were 
normal. The tonsils were small and not inflamed. There was no evidence of an 
active sinus infection. The lungs were clear and the abdomen was negative. The 
extremities were normal and the radial, posterior tibial, and dorsalis pedis vessels were 
soft with good and equal pulsations bilaterally. There was no evidence of unusual 
vasomotor activity. The pulse rate was 79 and the rhythm was regular. The blood 
pressure was 110 mm. Hg systolic and 78 mm. diastolic. The point of maximum im- 
pulse was in the fourth interspace 2 cm. inside the nipple line. The heart sounds were 
not remarkable and there was no splitting or reduplication of the first sound at the 
apex. In the supine position there was a soft grade 1 blowing systolic murmur audible 
at the apex but heard more easily in the third left interspace 2 cm. to the left of the 
sternal border. It disappeared when the patient assumed the sitting or standing 
position. The murmur was not transmitted to the axilla or lung bases posteriorly. 
After running in place for one minute (approximately 187 steps) the heart rate in- 
creased from 79 to 140 per minute and the respiratory rate from 16 to 28 per minute. 
Following cessation of effort the heart rate noted at one, two, three and five minute 
intervals was 110, 100, 94, and 82 respectively. The patient did not complain of 
dyspnea, palpitation or cardiac pain. No change was noted in the quality or intensity 
of the systolic murmur. 

Laboratory Data. The complete blood count and urine examinations were not 
remarkable. The stool was negative for ova and parasites. The Kahn reaction was 
negative. Repeated erythrocyte sedimentation rates (Wintrobe) were all below 8 mm. 
per hour. Blood chemistry findings included the following: Non-protein nitrogen 
30 mg. per cent, fasting blood sugar 91 mg. per cent, cholesterol 165 mg. per cent, phos- 
phorus 3.5 mg. per cent, calcium 10.5 mg. per cent, and serum proteins 6 gm. per cent 
with an A/G ratio of 1.5/1. A roentgenogram of the chest was negative. A tele- 
roentgenogram showed the heart to be small but within normal limits according to the 
Ungerleider tables. Fluoroscopy of the heart with barium swallow revealed no abnor- 
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Showing the Dates on Which Observations Were Made and the Effect 
of Various Procedures on Intraventricular Conduction 


Date 6-18/45 | 6-28/45 | 7-15/45 | 7-20/45 | 8-6/45 | s-1s 45 | 8- 


Control period | 0 xX 0 0 0 
0 


Controlled breath- xX 0 
ing alone 
Changes in position 
Carotid sinus stim- 
ulation 
\tropine 
early effect | 
10-15 min. | 
Atropine 
late effect 
after 30 min. 
Oxygen 
nitrite 
Ergotamine 
Prostigmine 


0 
0 
0 


0O—No change, persistent right bundle branch block. 
X—Periods of transient reversion to normal I-V conduction noted. 
*—On this occasion the dose of atropine was increased to 2.5 mg. 
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malities of the heart, lungs or great vessels. An electrocardiogram taken on June 15, 
1945 recorded right bundle branch block with a wide S wave pattern. The 
P-R interval was .13 to .14 second and the interventricular conduction time .11 to .12 
second (figure 1). Although the history raised the possibility of an episode of rheu- 
matic fever in the past it was the opinion of the author that the evidence for this 
diagnosis was insufficient. The possibility of the murmur being related to a con- 
genital lesion was also considered but as the murmur fulfilled the usually accepted 
criteria of a “physiological murmur” and the rest of the examination was negative this 
diagnosis also seemed unwarranted. 

Course. During the four months of the patient’s admission his electrocardiogram 
was followed at length on nine occasions (table 1). On each, prior to observing the 
effect of a drug, any maneuver or series of maneuvers, Lead II was observed for 20 
to 30 minutes with the patient resting in the supine position to establish a base line. 
All tracings illustrated were taken with the subject supine. Changes in position, 
where noted, include approximately five minutes of observation in the right and left 


6-18-45 


Fic. 2. A, June 18, 1945. Electrocardiogram taken 15 minutes after the subcutaneous 
injection of 1.5 mg. of atropine sulfate showing transitions from right bundle branch block 
to normal conduction in all leads but III. B, a portion of Lead II taken 15 minutes after 
A showing persistent right bundle branch block. Time intervals between complexes where 
noted are in tenths of seconds 
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lateral, sitting and standing positions. After the vagal effect of controlled breathing 
was first observed on June 28 it was used subsequently when studying the effect of 
each drug or maneuver with the thought that it might reinforce any tendency to 
change. In each instance the patient was directed to take a maximum breath quickly, 
hold it for a moment, then expire naturally not forcibly. 

The various occasions on which observations were made are not described in 
chronological order as listed in table 1, but are grouped otherwise for brevity and 
simplification. 

The response to atropine sulfate was observed on four occasions. On three of 
these during the eight to 15 minute period following the subcutaneous injection of 
1.5 mg. of the drug abrupt transitions from right bundle branch block to normal 
conduction for variable periods were recorded (figures 2 and 3). The intervals of 
normal conduction covered a single or multiple complexes. The largest number of 
successive normal complexes recorded was 34. When a tendency to sinus arrhythmia 
was present and particularly when it was enhanced by controlled breathing during the 
eight to 15 minute interval, transition to normal conduction occurred with the onset 
of expiratory slowing and lasted until the next inspiration began (figure 3 c, d, and e) 


Fic. 3. A, June 28, 1945. Sample of Lead II taken during the 30 minute control 
period showing spontaneous transitions to normal conduction. B, August 15, 1945. One 
a two pairs of normal complexes occurring during left carotid sinus stimulation. C, D, and 
E, July 15, 1945. The effect of three successive breaths during controlled breathing observed 
in the 10 to 15 minute period following 1.5 mg. of atropine. One tap on the lead indicator 
marks the height of inspiration and two taps the end of the succeeding expiration. F, a por- 
tion of Lead II taken 15 minutes after C, D, and E, recording the increase in rate, disap- 
pearance of the response to controlled breathing and return of persistent bundle branch block. 
Time intervals between complexes where noted are in tenths of seconds. 
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Although reversion to normal conduction could be regulated during this period by 
controlled breathing this maneuver was not necessary for transition to occur. Re- 
version otherwise was unpredictable and did occur without any significant change in 
rate as recorded in Leads I and 4F of figure 2. Eighteen minutes after the injection 
no normal complexes were noted on any occasion. At this point the parasympatheti- 
colytic effect of atropine became evident, the rate increased to between 90 and 100, 
and the response to controlled breathing disappeared (figure 2). 

On one occasion when the dose of atropine was increased to 2.5 mg. (August 20, 
1945), transition to normal conduction was not noted during the eight to 15 minute 
period following the injection.* Although very slight slowing was observed during 
the expiratory phase of controlled breathing it was transient and soon followed by a 
persistent tachycardia. 

Spontaneous reversion to normal conduction was observed only once on June 28 
(figure 3a). The number of successive normal complexes varied from one to 17. 
These occurred throughout the control period, tending neither to increase nor decrease. 
No significant sinus arrhythmia was present and the occurrence of normal or blocked 
complexes bore no definite relation to what slight variations in rate existed. The 
subcutaneous injection of 1.5 mg. of atropine sulfate was not followed by an increase 
in the number of normal complexes during the eight to 15 minute period following 
the drug. It was first noted on this occasion that transient reversion to normal con- 
duction could be regulated by controlled breathing. After 20 minutes the parasym- 
patheticolytic effect of atropine was evidenced by a fixed rapid rate and normal com- 
plexes were no longer observed. 

The effect of pressure on the left, right and both carotid sinuses in the standing 
and supine positions was observed on four different occasions. Transition to normal 
conduction was noted only once (figure 3b), during left carotid sinus pressure, and 
consisted of two pairs of normal complexes. 

Changes in position observed on four occasions, the administration of 100 per 
cent oxygen through a BLB mask for tive minutes, the intramuscular injection of 2.5 
mg. of prostigmine and the inhalation of amyl nitrite (0.32 c.c.), each observed on one 
occasion, had no effect on the bundle branch block. 

Although the intramuscular injection of 0.5 mg. of ergotamine tartrate resulted 
in the most marked sinus arrhythmia in response to controlled breathing, no effect 
on the bundle branch block was noted (figure 4). 


Discussion 


It is generally accepted that bundle branch block can occur in the absence 
of a demonstrable histological lesion. Transient bundle branch block has been 
reported in congenital heart disease, and associated with diphtheritic myocarditis, 
chronic rheumatic heart disease with and without active rheumatic infection, 
thyrotoxicosis, hypertension and arteriosclerosis, and with coronary sclerosis 
with and without myocardial infarction. In these instances a degree of tem- 
porary impairment in the metabolism of that part of the bundle branch system 
which would depress conduction sufficiently to produce the particular effect was 
generally hypothesized as the most reasonable explanation of the phenomenon. 
Transient bundle branch block has also been reported during quinidine adminis- 

*It is generally accepted **: 2° that small doses of atropine stimulate and do not paralyze 
the vagus. The dosage level above which paralysis can generally be expected to occur is 
about 2.0 mg. Dosages of 2.5 mg. have been noted, however, to be followed by short periods 
of vagal stimulation before the effects of paralysis became evident.'* It is apparent that 
not only the size of the dose but also the time of action as well as the subject's individual 
tolerance must be taken into consideration before evaluating the effect of a given dose. 
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tration in the treatment of heart disease. In general, conduction was observed to 
improve or return to normal with improvement in the cardiac status. The fact 
that pathological processes are not necessarily permanent and that abnormal 
physiological states may precede eventual pathologic responses has been em- 
phasized as an important consideration in evaluating the significance of transient 
bundle branch block, and is supported by clear cut evidence of cardiac disease 
in all but an exceptional case.* In certain instances, however, one is led more 
forcibly to seek other possible explanations. Although underlying pathologic 
lesions cannot be ruled out in the case presented here, there is nothing save the 
conduction abnormality to suggest their presence. “Fatigue” of a pathologically 
depressed bundle branch, if it cannot be eliminated as a contributing factor, 
would hardly seem to be of much significance. None of the factors potentiating 
myocardial fatigue were present and normal conduction was observed to occur 
transiently without any change in rate both spontaneously and during the period 
of early atropine effect. It also was not observed when the slowest rates noted 
were induced by controlled breathing following ergotamine. 

More interest has been directed recently to the effects of postural and respira- 
tory maneuvers, carotid sinus stimulation, and various autonomic drugs on 
certain phases of cardiac conduction." Technics employing these 
effects have been utilized in evaluating the significance of abnormalities in A-V 
conduction and the form, amplitude and polarity of T-waves in both the limb and 
chest leads."*:***"4'® ~The importance of autonomic controls as contributing in- 
fluences on these phases of the electrocardiographic pattern in certain individuals 


has been convincingly demonstrated. 
Various factors, chemical, mechanical and nervous. contributing to the de 
velopment of transient bundle branch block, have been suggested, and attention 


has been repeatedly called to the influence of indirect vagal effects.® 7 ® 1% 4418 
Although experimentally stimulation of the vagus has been shown to affect in- 
traventricular conduction,’® clinical evidence of this is not clear and in those 
cases in which vagal influence is suggested it seems impossible to determine just 
what may represent a direct effect or manifest an indirect response to other vagal 
actions, principally slowing of the heart rate. Until the Wolff-Parkinson-White 
syndrome is completely understood the action of atropine in those instances in 
which the conduction mechanism is affected by the drug will remain in doubt. 
Recent histological studies have raised again a question in the minds of certain 
investigators as to the existence of a sufficiently distinct anatomical structure in 
the human heart to warrant the name of a bundle branch system.*° In view of 
conflicting studies and opinions on this point in the accumulated literature of 
the past it would seem reasonable to assume that the question was still open. 
Irrespective of the anatomical factors involved certain experimental evidence 
related to the effect of atropine on conduction in the intact mammalian heart ap- 
peared to throw some light on the apparent early vagal action of atropine on in- 
traventricular conduction in the case presented here. 

The effects of atropine on conduction in auricular, ventricular and A-V nodal 
tissue of the mammalian heart under very high rates of stimulation have been 
studied at length.** Under these conditions, when doses of atropine sufficient 
to paralyze the vagus are given, the refractory period in all three types of tis- 
sue is prolonged leading to varying degrees of block. The refractory period of 
A\-V nodal tissue is similarly influenced by section of both vagi. Conversely it 
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has been demonstrated in the case of auricular muscle under very high rates of 
stimulation that increased vagal tone decreases the refractory period.** In gen- 
eral, however, the effect of vagal stimulation on the A-V node is to prolong 
conduction time through the node and produce varying degrees of A-V block. 
It has heen pointed out that any concept of the action of the vagus on the heart 
must explain these apparently paradoxical effects and an hypothesis based on a 
dual action of the vagus has heen suggested.** According to this concept vagal 
stimulation not only shortens the refractory period but also decreases the rate 
at which excitability returns, and this latter effect on the A-V node which has 
a longer refractory period and presumably slower metabolic processes is more 
marked and the determining vagal influence on conduction through the A-V 
node. In applying this concept to the interpretation of certain experimental re- 
sults where vagal stimulation has decreased the degree of A-V block it has been 
suggested that under certain conditions the generally negligible effect on the 
refractory period becomes the one of primary influence.** Instances in which 
vagal stimulation clinically have shortened rather than prolonged A-V_ con 
duction have been reported.** It does not seem unreasonable to assume that a 
similar state of affairs may exist in the conduction pathways from the node to 
the ventricles and that conduction along these pathways is subject to similar in- 
fluences. 

In this case the early parasympathomimetic effect of atropine did not affect 
the P-R interval but was associated with periods of transient normal intra- 
ventricular conduction. One is led to consider the possibility of vagal action 
on the conduction mechanism other than a decrease in heart rate and immedi- 
ately related effects, and that this reversion to normal conduction might result 
from a transient decrease in the refractory period of the abnormally functioning 
part of the conduction pathway leading to the right ventricle. 


SUMMARY 


A case of right bundle branch block with a wide S-wave pattern occurring 
in a 28 year old soldier without other evidence of heart disease is presented. 
Transient periods of normal conduction were observed to occur once spontane- 
ously, once during stimulation of the left carotid sinus and on three occasions 
during the early period of parasympathomimetic action following the subcutane- 
ous injection of 1.5 mg. of atropine. The phenomenon is briefly discussed. 
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MEDIASTINAL EMPHYSEMA FOLLOWING ANTERIOR 
PERFORATION OF A GASTRIC ULCER * 


By Darton M. Wetty, Captain, M.C., A.U.S., Hot Springs, South Dakota 


DvriNG the past 20 years mediastinal emphysema has been recognized with 
increasing frequency and a large number of papers are now available in the medi- 
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cal literature bearing on its pathologic physiology and clinical manifestations." * 
*% 4° McGuire and Bean * have credited Laennec with the original description of 
the peculiar bubbling, crackling and popping sounds now considered so character- 
istic. Miller,’ in 1888, described bubbling crepitations synchronous with the 
heart beat as indicative of pneumomediastinum. 

Mediastinal emphysema is most often a complication of another disease or 
condition. Air can reach the mediastinum from perforation of the esophagus, 
trachea or bronchus. It may extend to the mediastinum from a collection of air 
introduced into the fascial planes of the neck or from a collection of air in the 
retroperitoneum. For years it was assumed that air frequently entered the medi- 
astinum from a ruptured emphysematous bleb, although this rarely if ever has 
been confirmed at post mortem. Macklin,*:* in a series of experiments on cats 
and other animals, has clarified the mechanism of what is probably the most com- 
mon cause of mediastinal emphysema, namely interstitial emphysema of the lungs. 
He has been able to show that under increased intra-pulmonary pressure the air 
may enter the perivascular sheaths of the finer branches of the pulmonary vessels 
and move along these sheaths toward the root of the lung. Some of this air may 
go peripherally but apparently most of it collects in the hilar region as a result of 
pressure gradients and finally bursts through into the mediastinum. This se- 
quence of events is more likely to occur when partial bronchial obstruction exists 
to produce distention and easier rupture of alveoli. Alveolar rupture ts thought 
to be truly spontaneous at times when no definite condition tending to increase 
intra-alveolar pressure is found. Hamman,'® '':'* more than any other, has di- 
rected our attention to this condition and correlated our knowledge in a compre 
hensive manner. 

The purpose of this communication is to present an instance of mediastinal 
emphysema apparently arising secondary to pneumoperitoneum following perfora- 
tion of a gastric ulcer. The mediastinal emphysema was a confusing aspect ot 
the clinical picture. 

Case Report 


H. B., a 58 year old single man, a laborer and plasterer by occupation, was ad- 
mitted to the United States Veterans Hospital at Hot Springs, South Dakota for the 
fifth time on September 5, 1945. The admissions over a four year period had been 
for treatment of carcinoma of the tongue with extension into the mandible. This 
tumor had been treated first with radium and then by excision of the anterior two- 
thirds of his tongue in August 1942. In his last admission it was not certain whether 
he had a local extension of malignancy into the mandible or whether the bone was 
involved in irradiation necrosis. Roentgenogram of the chest showed no metastasis 
and very slight increase in the broncho-vascular markings. The patient had no 
gastrointestinal complaints until just after the evening meal on January 9, 1946 when 
he developed quite suddenly a severe steady upper abdominal pain. When seen in 
medical consultation the following morning examination disclosed temperature 103.8° 
(rectally), pulse 116, respirations 28, blood pressure 90 mm. Hg systolic and 60 mm. 
diastolic. The patient was an elderly man appearing acutely ill, cyanotic and ap- 
prehensive with upper abdominal and lower anterior chest pain. There was no icterus 
of skin or sclera. The stump of the tongue and the pharynx appeared dry. A small 
ulceration was present on the inner aspect of the left mandible. The left anterior 
cervical nodes were marble-sized and quite firm. The trachea was in the mid-line. 
The thyroid gland was not palpable. The neck veins were moderately distended with 
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patient in the semi-recumbent position. There was no evidence of subcutaneous 
emphysema. The anterior-posterior diameter of the chest was slightly increased and 
the subcostal angle obtuse but otherwise the lungs were clear. The heart borders 
could not be outlined and the point of maximal impulse could not be seen or felt. A 
peculiar grating sensation was palpable over the precordium at the level of the third, 
fourth and fifth interspaces to the left of the sternum. On auscultation over the pre- 
cordium the cardiac tones were obscured by loud crackling, crunching and popping 
sounds accentuated by deep inspiration. The sounds continued, however, even in ab- 
sence of respiration and were alternately louder and fainter depending on the phase of 
the cardiac cycle. The upper abdomen was markedly rigid and tender on pressure. 
The liver, spleen and kidneys could not be felt. There were no masses or herniae. 
The lateral lobes of the prostate gland showed moderate firm enlargement, otherwise 
the rectal examination was negative. The white blood cell count was 26,850 with 96 
per cent polymorphonuclears and 4 per cent lymphocytes; red blood cells 5,600,000; 
hemoglobin 90 per cent. The urine was within normal limits. Wassermann and 
Kahn reactions were negative. 

The question immediately arose as to whether acute mediastinal emphysema could 
explain all of his symptoms or whether the mediastinal emphysema was secondary 
to a perforated abdominal viscus. Because of the critical condition of the patient it 
was difficult to carry out adequate roentgenologic examinations. Portable anterior 
posterior roentgen-ray of chest showed a high left diaphragm but no definite air in the 
mediastinum. A satisfactory lateral roentgen-ray of the chest could not be obtained. 
With the patient tilted at a 45 degree angle a large amount of air was visualized under 
the dome of the diaphragm. Laparotomy was done and a perforated ulcer was found 
on the anterior-superior aspect of the lesser curvature of the stomach about two inches 
above the pylorus. Very little scar tissue was found about the ulcer. Apparently 
it was an acutely ulcerative process. The ulcer was closed and postoperatively the 
patient did surprisingly well. The bubbling, crackling and popping sounds gradually 
diminished in intensity until they disappeared altogether on the fourth post-operative 
day. The heart sounds then were heard normally, were regular, of good quality and 
without murmurs. Three weeks later when the patient had apparently completely 
recovered from the acute episode he had a sudden massive hemorrhage from the left 
mandible and died as a result of this. Postmortem examination was denied us. 


DiscussION 


It is not clear how air can reach the mediastinum from a collection of intra- 
peritoneal air when the parietal peritoneum has not been injured. Both the les- 
ser and greater peritoneal cavities are closed spaces. It is easy to see how air 
in the retroperitoneum can gain access to the mediastinum through the aortic, 
esophageal or vena caval hiatuses or conversely how mediastinal air can extend 
to produce pneumo-retroperitoneum as in Adcock’s case.** Perforation of the 
stomach high in the cardia in the area not covered with peritoneum or perfora- 
tion of an ulcer on the posterior wall of the duodenum can lead to mediastinal 
emphysema without first producing pneumoperitoneum. A number of such cases 
have been reported.** 

Banyai and Jurgens '* report seven cases of mediastinal emphysema following 
artificial pneumoperitoneum. It is significant, however, that in all of these cases 
the pneumoperitoneum was induced by the subphrenic route. In this method the 
point of the needle is supposed to be above the costal margin and below the costo- 
phrenic reflection of pleura. It would thus be possible for the needle to trauma- 
tize the diaphragm, to elevate the basal parietal pleura or to penetrate the lung it- 
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self. Thus the air could gain access to the mediastinum without having first to 
traverse the peritoneal cavity. McCorkle and Stevenson ™ report a case in 1937 
of perforation of an ulcer on the anterior surface of the duodenum with pneumo- 
peritoneum, mediastinal emphysema and subcutaneous emphysema. In their 
case no abnormal cardiac signs are mentioned and the anterior-posterior chest 
roentgenogram reveals no evidence of air in the mediastinum. The authors spe- 
cifically mention that there was no evidence of posterior perforation of the duo- 
denum. 

Two ways in which gas might extend from the peritoneal cavity to the medi- 
astinum to the subcutaneous tissues have been suggested "'*: 1. By direct dif- 
fusion through the parietal peritoneum especially when the pneumoperitoneum is 
extensive and under pressure and when the parietal peritoneum is damaged by 
inflammatory process. 2. Diffusion of gas from the site of perforation sub- 
serously along peritoneally covered ligamentous structures such as the hepato- 
duodenal or round ligament to the umbilicus or by way of the phrenico-esophageal 
ligament and aortic hiatus into the mediastinum. 

Experimentally in cadavers and dogs Podlaha ** demonstrated the pathways 
of extension of gas from the various parts of the stomach and duodenal regions. 
He injected hydrogen peroxide into the subserous tissues and found that, from 
injection around the pylorus, the material passed along the hepato-duodenal and 
round ligament to the umbilical region and that, from injection around the cardia, 
the material principally followed the phrenico-esophageal ligament and aortic 
hiatus into the posterior mediastinum. 

In view of Macklin’s work showing how gas can follow the vascular sheaths 
of blood vessels a third way is suggested. A subperitoneal collection of gas could 
enter the perivascular sheaths of the great vessels supplying the region of the 
perforation and extend eventually to reach the aorta and pass through the aortic 
hiatus into the mediastinum. 

The objection may be raised in my case that the mediastinal emphysema was 
merely a coincidence and might have been secondary to the carcinoma about the 
mandible or possibly have had a direct pulmonary cause. Unfortunately no au- 
topsy was obtained to eliminate these possibilities. However, there was no em- 
physema about the tissues of the neck at any time and this might have been ex- 
pected were the gas extending from the mandibular region. Its appearance at the 
time of or shortly after the ulcer perforation and its rapid disappearance following 
closure of the perforation lead me to feel that the perforation was more than a 
coincidental event. There was no definite evidence of pulmonary disease. 


SUMMARY 


Mediastinal emphysema can occur following perforation of a peptic ulcer into 
the peritoneal cavity. A case is reported and the available literature briefly re- 
viewed. Theoretically the gas could extend to the mediastinum by (a) passage 
along the perivascular sheaths of the great vessels to the aorta and through the 
aortic hiatus into the mediastinum, (>) direct diffusion through the parietal peri- 
toneum, (c) passage along the phrenico-esophageal ligament and through the 
aortic hiatus when the perforation is near the cardia. It is felt most likely that 
the gas followed the perivascular sheaths of the great blood vessels to reach the 
mediastinum in this case. 
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DISSEMINATED LUPUS ERYTHEMATOSUS WITH 
PERICARDIAL EFFUSION * 


By Artuur C. Curtis, M.D., F.A.C.P., and S. F. Horne, M.D., 
Ann Arbor, Michigan 


DissEMINATED lupus erythematosus, although not a common disease, is more 
frequently recognized than in the past, and as more and more observations are 
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recorded, it becomes apparent that it represents a syndrome in which there may 
be varying visceral and cutaneous manifestations. It is essentially a diffuse 
vascular disease involving the small vessels of the skin and viscera, although 
recent studies? in which fibrinoid degeneration and sclerosis of the collagen are 
described as the fundamental change in lupus erythematosus indicate that the con- 
cept of a diffuse disease of the peripheral circulation can no longer be entertained 
without question. 

Hebra,? in 1845, first described lupus erythematosus under the name 
rhea congestive.” Six years later Cazenave * gave the disease its present name, 
but it was not until 1872 that Kaposi* subdivided the disease into “lupus erythe- 
matosus discoides” and “lupus erythematosus discoides and aggregatus” and 
pointed out the systemic manifestations of the latter form. Although this early 
investigator described the clinical picture much as we know it today, several 
articles published since that time stand out as being particularly valuable in de- 
termining the many and varied manifestations of this confusing syndrome. 
These observations include the erythema group of cutaneous diseases with visceral 
manifestations described by Sir William Osler in 1895, 1900, and 1904,** 7 the 
atypical verrucous endocarditis recognized by Libman in 1911, and reported more 
fully by Libman and Sachs in 1924,* the polyserositis, polyarthritis and giomeru- 
lonephritis with long-continued fever described by Christian in 1935,° and a dif- 
fuse disease of the peripheral circulation usually associated with lupus erythema- 
tosus and endocarditis described by Baehr and associates the same year.'° The 
Reifensteins *' have emphasized the relationship between these manifestations ; 
and the work of Montgomery ** and Klemperer, et al.’ has contributed greatly to 
a better understanding of the fundamental pathological process. 

However, despite the varying and often confusing lesions reported in this 
disease, we have been unable to find a reported case in which a pericardial ef- 
fusion was the most striking and troublesome manifestation, nor one accompanied 
by an adhesive pericarditis. Jarcho** reports a case in which there was a sac- 
culated pericardial effusion; Fox '* described a patient in whom a terminal peri- 
cardial effusion, 500 c.c., was found at autopsy, and Contratto and Levine’s case ** 
had 250 c.c. of fluid at postmortem examination, but no previous clinical or roent- 
genological evidence of pericardial effusion. A patient reported by Blount and 
Barrett ** had 100 c.c. of light yellow fluid in the pericardium at autopsy, but 
the only clinical evidence was an electrocardiogram compatible with such a diag- 
nosis. Numerous authors report that “pericarditis” (without a qualifying diag- 
nosis) is common, but do not mention pericardial effusion per se, whereas Rose 
and Goldberg ** state that pericarditis with effusion has been described in detail 
by various writers, but do not give references. Rakov and Taylor ** on the other 
hand, point out that pericarditis with effusion is a rare manifestation of dis- 
seminated lupus erythematosus and there are reports of numerous cases ** * 
11s 18, 14, 15, 18, 17, 18, 20, 21, 22,23 in which there is no recorded evidence of a clinical 
diagnosis of pericardial effusion. Although disseminated lupus erythematosus 
has been observed by the authors many times, the patients reported here are the 
only ones in which a pericardial effusion has been recognized clinically. 


‘sebor- 


Case Reports 


Case 1. A 23 year old white single female was first admitted to the University 
Hospital on July 19, 1942, complaining of dyspnea and vomiting. Generalized malaise 
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and tiredness had been present for 18 months. In February 1942, she developed 
a migratory polyarthritis with swelling, pain, redness, increased heat and pain on 
motion in the joints of the wrist, ankles, knees, elbows, shoulders, fingers and toes. 
She was feverish at the time, but did not consult a physician. After a period of two 
to three weeks the symptoms subsided spontaneously without residue, only to recur 
several times during the interval between the onset of her acute symptoms and her 
admission to the hospital. Since the onset of the joint symptoms she had noted short- 
ness of breath on exertion and one month prior to admission had an attack of paroxys- 
mal nocturnal dyspnea. She had had a daily elevation of temperature as high as 104° 
F. for four weeks prior to admission. She had lost eight pounds in weight during 
the illness and had vomited several times the day before admission to the hospital. 

Physical Examination: The patient was an acutely ill, well developed and nour- 
ished white female. Temperature 103° F., pulse 100, respirations 24, blood pressure 
118 mm. Hg systolic and 74 mm. diastolic. There were no skin lesions. The neck 
veins were slightly engorged. The lungs were clear. There was enlargement of the 
heart; the point of maximum impulse could not be felt. There was a gallop rhythm 
and a friction rub was heard just to the left of the sternum in the third and fourth 
interspaces. There was a paradoxical pulse of 30 mm. of mercury. The liver was 
palpable four fingers below the right costal margin. The joints were not abnormal, 
and the remainder of the physical examination was essentially negative. 

Laboratory Findings: The hemoglobin varied from 43 to 70 per cent, the red 
blood count from 2,200,000 to 4,800,000 per cu. mm., and the white blood count from 
5300 to 18,800 per cu. mm. The differential count was essentially normal except for 
a slight increase in polymorphonuclear cells. Repeated urinalysis revealed a one to 
two plus albumin, one to two white blood cells, none to two red blood cells and an 
occasional hyaline cast. Sedimentation rate was 0.73 mm. per minute. Urea clear- 
ance was 111 per cent in the first hour and 59 per cent in the second hour. Routine 
serological test for syphilis was positive. However, verification tests and additional 
studies revealed this to be a false positive reaction. A roentgen-ray examination of 
the chest revealed an enlarged heart and pericardial effusion (figure 1). The electro- 
cardiogram was interpreted as being consistent with the diagnosis of pericarditis. 

Course in Hospital: Treatment consisted of complete bed rest, ferrous sulfate, 
vitamin supplements and salicylates. A few days after admission the patient de- 
veloped a recurrence of her arthritis, and this as well as the fever subsided after the 
use of large amounts of salicylates. The pericardial effusion subsided gradually, and 
the venous pressure returned to normal. During this hospitalization she had a rash 
which was diagnosed as a contact dermatitis from the bleach used in the bed linen. 
She was discharged September 17, 1942, with a diagnosis of rheumatic fever and 
advised to continue the regimen that had been followed in the hospital and to return 
in three months. 

She was re-admitted December 16, 1942. During her stay at home she had con- 
tinued to have recurrences of the arthritis and fever, and one week prior to admission 
she developed a recurrence of the dyspnea. Physical examination at this time was 
essentially the same as that of the first admission except that no friction rub was heard. 
Treatment was the same as on the previous hospitalization, and the diagnosis of 
rheumatic fever was reaffirmed. Approximately one month after admission she 
developed erythema on the nose and malar eminences and subsequently a typical erup- 
tion of disseminated lupus erythematosus. Laboratory studies during this admission 
were as follows: Hemoglobin 75 per cent, red blood count 4,100,000 per cu. mm., white 
blood count 3100 to 7700 per cu. mm., urinalysis showed a three plus albumin, 5 to 10 
white blood cells, 30 to 40 red blood cells, and hyaline and granular casts; urea 
clearance was 69 per cent in the first hour and 36 per cent in the second. Total serum 
proteins 9.0 gm. per 100 c.c. with the albumin being 2.1 and the globulin 6.9, making 
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Fic. 1. A roentgen-ray of the chest of Case 1 taken July 16, 1942. There is marked 
enlargement of the cardiac shadow, and the configuration is globular. There is no prom- 
inence of pulmonary vascular markings as one would expect in the presence of marked mitral 
stenosis with pulmonary congestion, and there is no evidence of any active pulmonary dis 
ease. The appearance of the silhouette is that of pericardial effusion 


a ratio of U3. The electrocardiogram and the roentgenogram of the chest were 
essentially the same as on the first admission. After the diagnosis of lupus erythe- 
matosus became apparent, treatment with testosterone, 25 mg. every other day, was 
begun, and on March 22, 1943, she had a radium implant for sterilization. In spite 
of the above treatment and general supportive measures, the pericardial effusion be- 
came more marked, and she developed pneumonia, pleural effusion, gallop rhythm, 
evidence of increasingly impaired renal function, and on April 7, 1943, she had a 
convulsion and died. Permission for autopsy was not granted. 

Case 2. A 25 year old white married female was first admitted to University 
Hospital, May 16, 1946. One and a half years prior to admission she had developed 
numbness, pain and color changes in the tips of the fingers and toes upon exposure 
to cold. This recurred many times and was relieved only by heat. She was advised 
to go to Florida in 1945, and while there developed a dry gangrene of the tip of the 
right index tinger which healed without difficulty. During her stay in Florida, she 
developed mild swelling of the ankles, wrists and proximal interphalangeal joints. 
She returned to her home in Michigan in 1946, and shortly afterward developed 
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two penny-sized erythematous lesions on either side of the nose. The eruption 
gradually spread to involve the malar areas, and she developed fever, malaise, 
generalized aching and occasional sharp, intermittent pains just to the right of the 
sternum. She was admitted on the neuro-surgical service to have a sympathectomy, 
the admitting diagnosis being Raynaud's disease and scleroderma. The diagnosis 
of disseminated lupus erythematosus was made by the sudden appearance of charac- 
teristic facial erythema 27! she was promptly transferred to the Dermatology service. 

Physical Examination: Temperature 100° F., pulse 96, respirations 22, blood 
pressure 120/76. The patient was well developed, nourished and appeared acutely ill. 
There was an erythematous lesion involving the nose, chin and flush area of the face. 
An erythema of the volar surface of the tips of several fingers and swelling of the 
proximal interphalangeal joints of the middle and ring fingers of both hands were 
present. There was tenderness of the calf muscles and ankles. The remainder of 
the physical examination was essentially negative. 

Summary of Laboratory Findings: All urine specimens taken during this hos- 
pitalization showed a two to three plus albumin, a few red cells, a few white cells, and 
a few granular casts. Her blood picture showed a mild secondary anemia and a 


Fic. 2. A roentgen-ray of the chest of Case 2 taken May 17, 1946, during an acute 
exacerbation of her lupus erythematosus, but before the pericardial effusion occurred. The 
lung fields are clear, and the cardiac shadow is of normal size and configuration. 
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normal white blood cell count and differential count. Urea clearance showed 147 per 
cent excretion in the first hour and 70 per cent in the second. The nonprotein nitrogen 
was 36.2 mg. per cent. Roentgen-ray examination of the chest on admission was 
essentially negative (figure 2), but subsequent examinations revealed the development 
of cardiac enlargement, pericardial effusion (figure 3), pulmonary congestion and 
pleural effusions (figure 4). Examinations of the gastrointestinal tract by means of 
a barium meal demonstrated no abnormality. Biopsy of the gastrocnemius muscle 
was essentially normal. 


Fic. 3. A roentgen-ray of the chest of Case 2 taken August 8, 1946. There is marked 
globular enlargement of the cardiac shadow, and its appearance is entirely compatible with 
a diagnosis of pericardial effusion. 


Course in the Hospital; Treatment consisted of multiple small blood transfusions 
and Lugol’s solution by mouth. Shortly after admission the patient showed tem- 
porary improvement with a lowering of her temperature, pulse and respirations. Sub- 
sequently, however, she developed pneumonia and cardiac failure, the former respond- 
ing to penicillin and an oxygen tent and the latter to digitalization and a diuretic 
regimen. From time to time she had erosions on the hard palate, buttocks and 
shoulders. At the time of discharge on June 28, 1946, she was somewhat improved, 
but continued to show an enlarged heart and pericardial fluid. 

The patient was readmitted to the Hospital on July 28, 1946. One week after 
her return home she began to develop ankle edema, epigastric discomfort, dysphagia, 
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Fic. 4. A roentgen-ray of the chest of Case 2 taken August 16, 1946. There is a mas- 
sive pericardial effusion as well as a left pleural effusion. Tamponade, but not myocardial 
failure, was present. There are suggestive signs of increased density of the parenchyma of 
the left lung, but the field is almost completely obscured by fluid. The right lung remains 
clear. 


vomiting, and daily temperature elevations of 100° to 101° F. Physical examination 
at the time of admission revealed a chronically ill white female who was moderately 
dyspneic and was most comfortable when sitting up. Her temperature was 101° F., 
pulse 100, respirations 28 and blood pressure 106/70. There were sclerodermatous 
changes of the skin of the hands, wrists and arms. The face was quite clear. A 
small erosion was present on the hard palate. The right lung was entirely clear; 
there were signs of fluid at the left base. The area of cardiac dullness was enlarged 
to the mid-axillary line on the left and 3 cm. to the right of the sternum on the right. 
The sounds were faint, the rhythm regular and there were no murmurs. There was 
moderate distention of the abdomen with gas, and the liver edge was palpable. A 
moderate edema was present over the ankles and the sacrum, and minimal swelling 
and pain on motion of the proximal interphalangeal joints of the middle and ring 
fingers of both hands. The wrists were only slightly painful on motion, and there 
was limitation of motion of the left temporomandibular joint. 

Summary of Laboratory Findings: Urinalysis on admission showed a one plus 
albumin, an occasional red cell, an occasional white cell, and one to two casts per high 
power field. The specific gravity was 1.012. Throughout the hospital stay, the urine 
continued to show a two or three plus albumin. The red cells and casts disappeared, 
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but the white cells increased until there were 10 to 15 per high power field. The 
specific gravity of the urine was never higher than 1.013. A routine blood examina- 
tion on admission showed 86 per cent hemoglobin with 4,000,000 red blood cells per cu 
mm. The white blood count was slightly elevated, 13,650 per cu. mm., with a normal 
ditferential. 

An electrocardiogram taken on admission showed a P-R interval of 0.28, QRS 
0.07. There were small deflections in all leads, inverted T-wave in Leads I and 
Il and chest Leads V and VI inclusive. Total serum protein shortly after admission 
was 8.1 per cent, albumin 3.6 per cent and globulin 4.5 per cent. Blood nonprotein 
nitrogen on September 17 was 35.4 mg. per cent. Blood chloride on September 19 
was 533 mg. per cent. Total serum protein on September 19 was 5.6 per cent, al- 
bumin 1.9 per cent and globulin 3.7. Roentgen-ray examinations of the chest during 
this admission again showed cardiac enlargement and pericardial and pleural effusions, 
and were taken serially during this hospitalization in order to follow the status of the 
effusion. 

Summary of Course in the Hospital: On admission the patient was started on a 
diuretic regimen and showed considerable weight loss but no decrease in the amount 
of pericardial fluid. On August 10, the first pericardial tap was done with the 
removal of 420 c.c. of clear pale yellow fluid which was a typical transudate. Follow 
ing this she required a pericardial tap at intervals of approximately one week, some 
heing necessitated by acute cardiac tamponade. From 510 c.c. to 910 c.c. were re- 
moved each time. On three occasions it became necessary to do a pleural thora 
centesis, approximately one liter being removed each time. Her course was gradually 
downward, and she required large amounts of narcotics for relief of chest pain and 
headaches. General supportive and symptomatic treatment were of no avail. Be- 
cause of severe nostalgia and adequate facilities for home care, the patient was dis- 
charged September 22, 1946. Information received from the patient’s family was 
that her course continued to be downward with the development of convulsive seizures 
and death approximately one month after discharge. No autopsy was obtained 


DISCUSSION 


The cutaneous and visceral manifestations as well as the pathological process 
in disseminated lupus erythematosus have been fully discussed in numerous other 
reports and no attempt is made to cover the disease in detail. However, the oc- 
currence of pericardial effusion, together with ascites and pleural effusion, in this 
syndrome has not been clearly delineated in the past, and a review of the litera- 
ture would lead one to belive that it is unusual as a clinical manifestation. The 
experience in this Clinic corroborates that impression, but we have seen two cases 
in which it presented a major problem, one case requiring five pericardial taps, 
and its presence in another leading to the erroneous diagnosis of rheumatic fever 
until the development of cutaneous lesions made the diagnosis apparent. Cer- 
tainly lupus erythematosus is a disease to be considered in the differential diag- 
nosis of pericardial effusion, especially when this finding is associated with other 
more common manifestations of the disorder. 


SUMMARY 


Two cases of disseminated lupus erythematosus are reported. Pericarditis 
and the presence of small amounts of pericardial fluid at autopsy have been rela- 
tively common, but massive effusions presenting a major therapeutic problem 
such as occurred in one of our patients (case 2) have not been previously re- 
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ported. In our other patient a pericardial effusion was responsible for many of 
her symptoms and signs. 
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EDITORIAL 
RECENT STUDIES IN PROBLEMS OF BLOOD COAGULATION 


INTEREST in the problems of blood coagulation stems not only from 
recent studies of those disturbances which lead to hemorrhagic manifesta- 
tions, but also from those variations in the mechanism which may be re- 
sponsible for hypercoagulability. The clinical use, in thromboembolic dis- 
eases, of agents, such as heparin and dicumarol, which modify the coagulabil- 
ity of blood has steadily increased. A rational approach to the management 
of spontaneous or induced disorders of the hemostatic mechanism demands 
consideration of concepts revised by the accumulation of new and important 
experimental data. The clinician attempting such a survey will be hampered 
to some extent by a terminology completely intelligible, perhaps, only to the 
select group known as “coagulationists.” In some instances variations in 
nomenclature were undoubtedly accentuated by a war-imposed_ scientific 
hiatus between this country and some parts of Europe. This is particularly 
true in regard to important studies emanating from the Scandinavian 
countries. An effort will be made to touch briefly upon selected phases of 
this large problem. 

Proper orientation requires a fixed point of departure. In spite of nu- 
merous other proposals there seems to be general agreement that the classical 
Morawitz theory of blood coagulation offers the best framework upon which 
new concepts can be superimposed. It will be recalled that according to this 
theory, coagulation takes place in two stages as illustrated by the well known 
formula— 


Prothrombin + Ca ** + Thromboplastin — thrombin 
Thrombin + Fibrinogen — fibrin 


Jacques * observes that hemostasis represents a summation of at least three 
factors—formation of the fibrin clot, platelet adhesion, and the vascular re- 
sponse—which do not necessarily operate together in all instances of abnor- 
mal bleeding. A breakdown of one factor can exist without complete dis- 
ruption of the hemostatic mechanism. ‘This is exemplified by the recent 
observation of a number of instances of complete, apparently congenital, 
afibrinogenemia * in which the total inability to form a clot was associated 
with hemorrhagic manifestations no more severe than with mild hemophilia. 
Simultaneous disturbance of several aspects of the hemostatic mechanism 
will on the other hand usually produce a serious bleeding tendency. 
Initiation of the clotting reaction requires the activity of a thromboplastic 
mechanism for transformation of prothrombin to thrombin. Studies of the 
1 Jacques, L. B.: Blood clotting and hemostasis, in Blood Clotting and Allied Problems, 


The Josiah Macy Jr. Foundation, New York, N. Y., p. 9. 
*MacFariane, R. G.: A boy with no fibrinogen, Lancet, 1938, i, 309. 
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coagulation defect in hemophilia disclosed that a plasma constituent was 
essential in this phase of the reaction." This substance, globulin in nature, 
is apparently absent from the bleod of hemophiliacs. Plasma fractionation 
technics developed by Cohn et al. have localized this anti-hemophilic globulin 
to so-called Fraction I.‘ Prior to the discovery of this factor all thrombo- 
plastic activity was considered to reside within the platelets. Focussing of 
attention upon “plasma thromboplastin” led to the assignment of the plate- 
lets to a relatively minor role in thrombin formation. It is now recognized, 
although the exact relationship is not clear, that both elements are essential 
for thromboplastic action. In 1946, Jacques et al.° introduced the technic 
of coating syringes, needles and glassware with silicone. Blood collected in 
this manner will remain fluid for several hours, apparently due to preserva- 
tion of the platelets. By prolonged centrifugation in the cold in silicone 
coated tubes Brinkhous ° has been able to completely remove platelets and 
produce an incoagulable plasma. The addition of such plasma to similarly 
treated hemophilic plasma did not correct the coagulation defect. On the 
other hand, the addition of such plasma to whole hemophilic blood contain- 
ing platelets did correct the coagulation delay. Both platelets and plasma 
factor are essential for normal thromboplastic activity. Quick’ has at- 
tempted to incorporate the plasma factor in the classical coagulation reaction 
by assigning to it the term, thromboplastinogen, to indicate its existence in an 
inactive state in the plasma. Vascular injury, resulting in the breakdown 
of platelets, liberates from them an enzyme which transforms thrombo- 
plastinogen to thromboplastin and thus permits the coagulation mechanism 
to proceed. 

It seems clearly established that plasma contains a proteolytic enzyme, in 
an inactive state, which because of its characteristic behavior has been termed 
fibrinolysin (plasmin). The inactive state is referred to as profibrinolysin 
(plasminogen). It is this enzyme which is transformed from an inactive 
to an active phase by an enzyme liberated by streptococci, known as strepto- 
kinase. The exact position of fibrinolysin in the coagulation reaction is 
not too clearly understood at this time. Ferguson * has attempted to assign 
to a plasma proteolytic enzyme, presumably identical with fibrinolysin, a 
major role in the initiation of clotting. According to this investigator 

8 Patcn, A. J., Jx., and Stetson, R. P.: Hemophilia. II. Some properties of a sub- 
stance obtained from normal human plasma effective in accelerating the coagulation of 
hemophilic blood, Jr. Clin. Invest., 1937, xvi, 113. 

4 Minot, G. R., Davinson, C. S., Lewis, J. H., Facnon, H. J., and Taytor, F. H. L.: 
The effect in hemophilia of the parenteral administration of a fraction of the plasma globulins 
rich in fibrinogen, Jr. Clin. Invest., 1945, xxiv, 704. 

5 Jacques, L. B., Fiptar, E., Fecpstep, E. T., and MacDonatp, A. G.: Silicones and 
blood coagulation, Canad. Med. Assoc. Jr., 1946, lv, 26. 

® Brinkuous, K. M.: Initiation and acceleration factors in thrombosis, in Blood Clot- 
ting and Allied Problems, The Josiah Macy Jr. Foundation, New York, p. 39. 


7 Quick, A. J.: Studies on the enigma of the hemostatic dysfunction of hemophilia, Am. 
Jr. Med. Sci., 1947, cexiv, 272. 
R. G., and Bices, R.: Fibrinolysis, its mechanism and significance, Blood, 
. iii, 1167. 
* Fercuson, J. H.: Mechanism of blood coagulation, Am. Jr. Med., 1947, iii, 67. 
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plasma tryptogen (profibrinolysin?) is activated to tryptase (fibrinolysin ?) 
by the colloidal disturbance produced by vascular damage. The proteolytic 
enzyme then behaves as a thromboplastic agent. This view has not been 


substantiated as yet. 

A major advance in the study of problems of blood coagulation occurred 
with the introduction in 1935 of the Quick '° method of determining pro- 
thrombin clotting time. In this procedure the addition of an excess of tissue 
thromboplastin and an optimal amount of calcium to oxalated plasma resulted 
in the rapid formation of thrombin with resultant fibrin formation and 
clotting. The speed of the reaction was said to depend entirely upon the 
concentration of prothrombin present which thus constituted the chief va- 
riable. It is not our purpose, at this time, to enter into the merits of this 
procedure. However, it is germane to the discussion to call attention to 
the recently demonstrated fact that the formation of thrombin depends not 
only upon the concentration of prothrombin but also upon an additional 
substance present in the globulin fraction of plasma which has been inde- 
pendently reported by several investigators. Owren refers to this material 
as Factor V" while Seegers** terms it AC (accelerator) globulin. A 
deficiency of this substance will produce delay in the formation of thrombin 
and thereby create a false impression concerning the concentration of plasma 
prothrombin. The clinical significance of this factor remains to be deter- 
mined by further study. Owren has recently reported a case characterized 
by a hemorrhagic tendency which was associated with both a prolonged 
prothrombin time as well as a prolonged clotting time. In this case a 
deficiency of Factor V was present. The entity has already been referred to 
as “Owren’s disease” or “parahemophilia.”” It is possible that previously 
reported instances of so-called idiopathic hypoprothrombinemia were, in 
reality, this entity. Recent studies by Seegers et al.’* indicate that AC- 
globulin is formed in the liver and like other blood clotting factors is reduced 
in liver disease. Ferguson and Lewis“ point out that AC-globulin is not 
identical with antihemophilic globulin. Ware and Seegers ** suggest that 
AC-globulin exists in an inactive state as plasma accelerator globulin which 
is transformed by the initial amounts of thrombin formed in the first stage 
of the clotting reaction to serum accelerator globulin. The latter in turn 

© Quick, A. J., Stantey-Brown, M., and Bancrort, F. W.: A study of the coagulation 
defect in hemophilia and in jaundice, Am. Jr. Med. Sci., 1935, cxe, 501. 

‘t Owren, P. A.: The coagulation of blood, J. Chr. Gunderson, Oslo, 1947. 

12 Wake, A. G., Guest, M. M., and Seecers, W. H.: Plasma accelerator factor and 
purihed prothrombin activation, Science, 1947, cvi, 41. 

18 Sykes, E. M., Jr., Seecers, W. H., and Ware, A. G.: Effect of acute liver damage 
on AC-globulin activity of plasma, Proc. Soc. Exper. Biol. and Med., 1948, Ixvii, 506. 

1# Fercuson, J. H., and Lewis, J. H.: Accelerator globulin and antihemophilic globulin 
in thrombin formation from aged prothrombin and in hemophilic blood, Proc. Soc. Exper. 
Biol. and Med., 1948, Ixvii, 228. 

1S Ware, A. G., and Sercers, W. H.: Serum AC-globulin: formation from plasma AC- 


globulin: role in blood coagulation; partial purification; properties; and quantitative deter- 
mination, Am. Jr. Physiol., 1948, clii, 567. 
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speeds up the first stage of the coagulation reaction. This concept may be 
represented schematically, as follows— 


Ca 
Prothrombin + Thromboplastin ——~ Thrombin 


thrombin 


Plasma AC-globulin —-——— Serum AC-globulin 


a 
Prothrombin + Thromboplastin ————————- Thrombin 
Serum AC-globulin 


Thrombin + Fibrinogen —--—-———> Fibrin 


Concepts regarding the hemorrhagic diatheses must not only incorporate 
the material just presented, but also several additional disturbances recently 
described. Coagulation may be retarded by the presence of circulating anti- 
coaguiants in the blood. Two varieties have been studied. Hemophiliacs 
treated by the repeated infusion of whole blood, plasma or anti-hemophilic 
globulin may develop, on an immune basis, an antibody against the plasma 
factor which they lack.’* This antibody functions as an anticoagulant 
rendering the patient refractory to further transfusions and thus compound- 
ing his difficulties. The plasma of such patients when added to normal 
blood will interfere with coagulation. Allen and Jacobson’ have recently 
described a bleeding tendency apparently associated with the presence of a 
heparin-like substance in the circulating blood. It has been shown that dogs 
exposed to whole-body irradiation develop a bleeding tendency not due solely 
to the associated thrombocytopenia, but to a circulating anti-coagulant re- 
sembling heparin. Treatment of these animals with anti-heparin agents 
such as protamine and toluidine blue resulted in return of the clotting time 
to normal in vivo and vitro. These workers,’* in a preliminary report, noted 
transient improvement in the bleeding tendencies of four patients with acute 
leukemia and two with idiopathic thrombocytopenic purpura after the ad- 
ministration of toluidine blue. In an additional report from the same clinic "* 
five patients who developed a hemorrhagic diathesis following treatment 
with nitrogen mustard were benefited by the use of anti-heparin materials. 
In all studies thrombocytopenia has been present, but evidence for an addi- 
tional factor has been demonstrated. This line of investigation, although 
of considerable interest, must still be confirmed by additional studies before 
generalizations can be made. 


6 Crappock, C. G., Jr., and Lawrence, J. S.: Hemophilia: a report of the mechanism 
of the development and action of an anti-coagulant in two cases, Blood, 1947, ii, 55 

17 Atten, J. G., and Jacosson, L. O.: Hyperheparenemia : cause of the hemorrhagic 
syndrome associated with total body exposure to ionizing radiation, Science, 1947, cv, 388. 

18 ALLEN, J. G., Bocarpus, G., Jacopson, L. O., and Spurr, C. L.: Some observations 
on the bleeding tendency in thrombocytopenic purpura, Ann. Int. Med., 1947, xxvii, 382. 

19 SmitH, T. R., Jacopson, L. O., Spurr, C. L., Aten, J. G., and M. H.: 
coagulation defect produced by nitrogen mustard, Science, 1948, cvii, 474. 
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The rational management of hemorrhagic disorders and the clinical use 
of anticoagulant therapy not only require detailed information of the various 
phases of the coagulation reactions, but also knowledge of some of the in- 
adequacies of clinical testing of these reactions. This brief review of some 
of the more significant studies in this active field may serve to indicate that 
our former concepts of the blood coagulation process are constantly being 
expanded and modified and that recent gains in knowledge of new factors in 


this mechanism may have clinical applications. 
M. S. S. 
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Treatment of Rheumatism. 4th editition. By W. S. C. Copeman, O.B.E., M.A., 
M.D., F.R.C.P. 258 pages; 14.522 cm. The Williams and Wilkins Com- 
pany, Baltimore, Md. 1946. Price, $4.00. 


This book is written expressly for general practitioners. The author, a general 
physician, has endeavored to survey the whole field of rheumatism impartially, and 
to concentrate on practical therapeutic methods. 

The first 108 pages consist of a series of chapters on rheumatic diseases: Acute 
rheumatic fever; chorea; non-articular rheumatism and fibrositis; sciatica; neuritis; 
gout; rheumatoid and osteo-arthritis, and spondylitis. Each chapter consists of a 
short clinical description and discussion of the disease in question, followed by a 
general outline of appropriate treatment. In the remaining 150 pages the author 
takes up a more detailed discussion of each form of treatment separately, describing 
technics and discussing their indications. Among the forms of therapy dealt with 
in this manner are drugs, diet, the eradication of focal sepsis, vaccines, physical 
methods including heat, massage, movement and exercise, manipulation, baths, colonic 
therapy, hormones, actinotherapy and orthopedics. 

In a common sense way the author presents to the practitioner a summary of 
practical methods and indicates his own personal experience of each. He shows how 
easily many physical methods can be applied in the home, without expensive or 
cumbersome apparatus, but none the less effectively. He adopts the sane attitude 
towards osteopathy that we should not condemn what we do not understand; the 
osteopath makes calamitous mistakes through his ignorance of pathology, while we 
miss opportunities to help our patients by ignoring the undoubted successes of the 
osteopath. The author believes that the ability to perform simple manipulative meas- 
ures should be part of the equipment of every practising physician. The final chapter 
is a brief one on prognosis. 

The book is easy to read. The print is excellent and, although in places expres- 
sion leaves much to be desired, it is written in lucid, conversational style. It is hard 
to accept all the author's claims and some of the reasons presented to explain the 
success of certain measures. But the book undoubtedly achieves its purpose, and 
leaves the reader with the salutary feeling that, even in its most chronic form, rheu- 
matism is a far from dull and hopeless field. Much can be done to relieve, if not to 


cure, its victims. 
H. L. M. 


Management of Common Gastro-Intestinal Diseases. Edited by Tuomas A. JoHNSON. 
280 pages; 16 X 24cm. J. B. Lippincott Company, Philadelphia. 1948. Price, 
$7.00. 


This product of 22 authors is a small book in relatively large type. The 16 
chapters present the more important, commoner gastrointestinal conditions. 

A few are excellent, particularly those on the recognition of gastric malignancy, 
management of bleeding peptic ulcer, amebiasis, and enterogastrone. The chapters 
on pancreatic disease are stimulating but not particularly applicable to clinical 
practice. 

Many chapters are fairly elementary in discussion and definition. A few authors 
seem to be battling for recognition. Some write in a controversial tone. However, 
on the whole the book furnishes a good review for clinicians with some knowledge 
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ot the field. It is not to be unreservedly recommended to students nor as a guide to 


physicians without hospital facilities. 
C. B. A. 


Cardiovascular Diseases. By Davin Scuerr, M.D., F.A.C.P., Assoc. Prof. Medicine, 
New York Medical College, and Linn J. Boyp, M.D., F.A.C.P., Prof. Medicine, 
New York Medical College. 478 pages; 18.5 x 26 cm. J. B. Lippincott Co., 
Philadelphia. 1947. Price, $10.00. 


A great deal of excellent material is concisely presented in this book and prac- 
tically all aspects of cardiovascular diseases are covered. The sections on myo- 
carditis and autonomic reflexes are especially worthwhile. 

As one could readily judge from the number of pages, this is not an exhaustive 
text. The authors present their own views and cover the subjects with reasonable 
completeness, omitting detailed discussion on controversial points. The resulting 
brevity will be welcomed by medical students and physicians interested in reviewing 
cardiovascular diseases. Both groups will find the material easy to read and under- 
stand. For those specializing in cardiovascular diseases the book obviously would 
not serve as a comprehensive reference work. 

To this reviewer the only major defect seems to be in the arrangement of sub- 
jects. Chapters follow each other without definite order, related subjects often being 
widely separated in the table of contents. This causes some lack of continuity in 
the text, which is not wholly compensated by the index and the rather full table of 
contents. For instance, there are 14 index references to the subject of shock, and 
yet, in none of these instances is this important subject covered very fully. It would 
seem that the book's value would be greatly enhanced by better organization. 


E. L. 


Breast Feeding: A Guide to the Natural Feeding of Infants. By F. CHar Lotte 
Natsu. 151 pages; 13 X19 cm. Oxford University Press, New York. 1948. 
Price, $3.50. 


This small book is basically an appeal for an increase in the frequency of the 
breast feeding of infants. The advantages of this natural method of feeding are 
stressed throughout. Frequent comparisons between the udder of the cow and the 
breasts of the mother are made and form the basis for pre- and post-natal breast 
care. The author advogates several questionable forms of therapy, such as the use 
of thyroid extract in the torporous infant to encourage the infant to take the offered 
feedings. The initial chapter, “The Mind of the Mother,” is very well written and 
is highly recommended to all who deal with infant feeding 


LEB 


BOOKS RECEIVED 


Books received during November are acknowledged in the following section. As 
far as practicable, those of special interest will be selected for review !ater, but it is 
not possible to discuss all of them. 


Conditioned Reflexes and Neuron Organization. By Jerzy Konorsk1, Head of the 
Department of Neurophysiology in the Nencki Institute of Experimental Biology, 
etc. Translated from the Polish MS. under the author's supervision by STEPHEN 
Garry. 267 pages: 22.5 * 14.5cem. 1948. Cambridge, at the University Press; 
New York, The Macmillan Company. Price, $4.00. 
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Diabetic Manual for the Doctor and Patient. 8th Ed. By Exniorr P. Josuin, M.D., 
Sc.D., Clinical Professor of Medicine, Emeritus, Harvard Medical School, etc. 
260 pages; 20.5 14cm. 1948. Lea & Febiger, Philadelphia. Price, $2.50. 


Diseases of the Adrenals. 2nd Ed. By Louis J. Sorrer, M.D., Associate Attending 
Physician, The Mount Sinai Hospital, New York City, etc. 320 pages; 24 x 15.5 
cm. 1948. Lea & Febiger, Philadelphia. Price, $6.50. 


Education for Professional Responsibility. A Report of the Proceedings of the Inter- 
Professions Conference on Education for Professional Responsibility held at Buck 
Hill Falls, Pennsylvania, April 12, 13, and 14, 1948. 207 pages; 21.5 x 14 cm. 
1948. Carnegie Press, Carnegie Institute of Technology, Pittsburgh. Price, 
$3.00 (Orders should be sent to distributor, Rutgers University Press, New 
Brunswick, New Jersey.) 


Estudio Clinico del Enfisema Pulmonar. By Jose AkMANDO Sciuto. 165 pages; 
24.5 * 17 cm. (paper-bound). 1947. 


For Doctors Only. By Francis Leo Gotpen. With a Foreword by E, 
Mountrorp, M.D., and illustrated by BArye Putititrs. 273 pages; 21 x 14 cm. 
1948. Frederick Fell, Inc., New York. Price, $2.95. 


Hematology. By Cyrus C. Srurcis, M.D., Professor of Internal Medicine, Chair- 
man of the Department of Internal Medicine, University of Michigan Medical 
School, etc. 915 pages; 26X17 cm. 1948. Charles C. Thomas, Publisher, 
Springfield, Illinois. Price, $12.50. 


Hope in Heart Disease: The Story of Louis Faugéres Bishop, M.D. By Rutu V. 
Bennett. 307 pages; 21 X 14.5cm. 1948. Dorrance & Company, Philadelphia. 
Price, $3.00. 


An Introduction to Gastro-enterology. 4th Ed. By Watter C. ALvarez, Professor 
of Medicine, University of Minnesota, etc. 903 pages; 26 18.5 cm. 1948. 
Paul B. Hoeber, Inc., Medical Book Department of Harper & Brothers, New 
York. Price, $12.50. 


List of Species Maintained in the National Collection of Type Cultures. Medical Re- 
search Council Memorandum No. 21. 17 pages; 24.5 15.5 (paper-bound). 
1948. His Majesty's Stationery Office, London. Price, Ninepence net. 


Mineral Nutrition of Plants and Animals. By Frank A. Givpert. 131 pages; 23.5 X 
16 cm. 1948. University of Oklahoma Press, Norman. Price, $2.75. 


Pathology. Edited by W. A. D. Anperson, M.A., M.D., F.A.C.P., Professor of 
Pathology and Bacteriology, Marquette University School of Medicine, Mil- 
waukee. 1453 pages; 25.517.5 cm. 1948. The C. V. Mosby Company, 
Saint Louis. Price, $15.00. 


Physicians’ Federal Income Tax Guide for the Preparation of 1948 Returns and 1949 
Estimates—1948-49 Edition. By Hucu J. Camppery and James B. LiperMan. 
95 pages; 28 X 21.5 cm. (paper-bound). 1948. Doniger & Raughley, Inc., Great 
Neck, New York. Price, $2.50. 


Post-mortem Appearances. Sth Ed. By Joan M. Ross, M.D., B.S. (Lond.), 
M.R.C.S., L.R.C.P., Advisor in Pathology to the Ministry of Supply, etc. 308 
pages; 17 X 11 cm. 1948. Oxford University Press, New York. Price, $2.75. 
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The Skin Diseases: A Manual for Practitioners and Students. By JAMES MARSHALL, 
M.D., B.S., M.R.C.S., L.R.C.P., Consulting Dermatologist, Central Middlesex 
County Hospital, ete. 363 pages; 22x 14.5 cm. 1948. Cambridge, at the 


University Press; New York, The Macmillan Company. Price, $7.50. 


Tuberculosis in Childhood. 2nd Ed. By Dorotuy Storrorp Price, M.D. (Univ. 
Dublin), Physician, St. Ultan’s Infant Hospital, Dublin, etc. With a Chapter on 
Tuberculous Orthopaedic Lesions and Other Contributions by Henry F. Mac- 
Autrey, M.Ch., F.R.C.S.1., Orthopaedic Surgeon, Mater Misericordiae Hospital, 


Dublin, etc. 219 pages; 1913 cm. 1948. The Williams & Wilkins Com- 
pany, Baltimore. Price, $7.00. 
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COLLEGE NEWS NOTES 


Nominations For A.C.P. Evective Orrices, 1949-50 


In accordance with the By-Laws of the American College of Physicians, Article I, 
Section 3, the following nominations for the elective offices, 1949-50, are herewith 
announced and published: 


President-Elect William S. Middleton, Madison, Wis. 
First Vice President George F. Strong, Vancouver, B. C. 
Second Vice President Roy R. Snowden, Pittsburgh, Pa. 
Third Vice President Turner Z. Cason, Jacksonville, Fla. 


Regular elections will take place at the 1949 Annual Session in New York City, 
March 28-April 1. The Annual Business Meeting will be held Thursday afternoon, 
March 31, in the Grand Ballroom of the Waldorf-Astoria Hotel. 

The election of nominees shall be by the Fellows and Masters of the College. 
The above nominations do not preclude other nominations made from the floor at the 
Business Meeting. 

Nominations for members of the Board of Regents and Board of Governors will 
be presented at the Business Meeting, as provided in the By-Laws. 

Respectfully submitted, 
A. B. Brower, Dayton, Ohio 
Harold H. Jones, Winfield, Kans. 
Chester S. Keefer, Boston, Mass. 
T. Homer Coffen, Portland, Ore. 
Maurice C. Pincoffs, Chairman, Baltimore, Md. 
Committee on Nominations 


PrRoPposAL OF CANDIDATES 


The By-Laws of the American College of Physicians require that candidates for 
election to Associateship or Fellowship shall be proposed on the official forms by 
Fellows from the same cities or areas as the candidates. Furthermore, these proposals 
must be filed at the College headquarters at least 60 days in advance of action on them 
by the Credentials Committee. The Committee will next meet on February 26 and 27, 
1949, and will examine credentials received up to 60 days beforehand. The Com- 
mittee will again meet on March 26, 1949, and November, 1949. 


Associates SHoutp A.C.P. ANNUAL SESSION 


Attendance at one or more Annual Sessions by Associates before proposal for 
advancement to Fellowship is prescribed by regulations of the Board of Regents of 
the American College of Physicians. This regulation was temporarily discontinued 
during World War II from 1942 to 1946, because it became obviously impossible for 
Associates in the armed services to attend and because the Annual Sessions of the 
College had been abandoned during part of that time. The regulation is now again 
in full effect. It is maintained that an Associate must display an abiding interest in 
the College and in internal medicine or its allied branches. There is no better way 
in which such an interest can be displayed than by attendance at the Annual Sessions 
of the College, accepted as the most important postgraduate week in the field on this 
Continent. 
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The tentative program of the 30th Annual Session, which will be held at the 
Waldorf-Astoria Hotel, New York, N. Y., March 28-April 1, 1949, will be published in 
the February issue, the Convention Number. 


CoLoravo REGIONAL MEETING ANNOUNCED 


The Regional Meeting of the American College of Physicians, for its members 
in Colorado and their guests, will be held in Denver on March 1, 1949. Preparations 
for the meeting are being made by Ward Darley, M.D., F.A.C.P., Governor for 
Colorado, and Louis S. Faust, M.D., F.A.C.P., Chairman of Arrangements. The pro- 
gram will be printed and distributed to members in the State. 


Kentucky REGIONAL MEETING 


Members of the College, in Kentucky, and their guests enjoyed a very interesting 
meeting on the afternoon and evening of December 4, 1948. Held at St. Joseph's Hos- 
pital and the Phoenix Hotel in Lexington, the scientific session included speakers from 
a number of Kentucky cities and an address by Walter L. Palmer, M.D., F.A.C.P., 
Chairman of the Board of Governors of the College. Thornton Scott, M.D., F.A.C.P., 
Lexington, served as Presiding Officer at the afternoon session and J. Murray Kins- 
man, M.D., F.A.C.P., Louisville, Governor for Kentucky, was Toastmaster at the 
dinner. 

The scientific program was as follows: 


Unusual Manifestations of Myxedema: a Case Report 
Tuornton Scort, M.D., F.A.C.P., Lexington 


Methods of Liver Biopsy, with Reference to a New Type of Needle. 
FRANKLIN B. Moosnick, M.D. (Associate), Lexington. 


The Addiction Liability of Keto-bemidone, a New Derivative of Demerol. 
Harris Ispect, M.D. (Associate), U. S. Public Health Service Hospital, 
Lexington. 


Gold Therapy in Rheumatoid Arthritis. 
Josern T. Giipert, Jr., M.D., F.A.C.P., Bowling Green. 


Unusual Instances of Hemorrhage from the Gastrointestinal Tract 
Georce N. Burcer, M.D., F.A.C.P., Covington. 


EASTERN PENNSYLVANIA REGIONAL MEETING 


fhe 11th Annual Round-up of Eastern Pennsylvanians was held in Philadelphia, 
December 10, 1948, under the Governorship of Edward L. Bortz, M.D., F.A.C.P.., 
Philadelphia, who served as Presiding Officer and Toastmaster. The meeting began 
with a buffet luncheon at the College Headquarters and continued with a scientific 
program at the College of Physicians of Philadelphia, and a dinner meeting in the 
evening at the Warwick Hotel. The afternoon session was arranged by collaboration 
between Governor Bortz and Henry L. Bockus, M.D., F.A.C.P., who was currently 
conducting an A.C.P. postgraduate course in gastro-enterology. Approximately 400 
members and their guests attended this session. 

The dinner meeting was enthusiastically attended. In addition to several Gov- 
ernors of adjacent areas, the deans of Philadelphia medical schools were present. 
A.C.P. President Walter W. Palmer, and Executive Secretary E. R. Loveland ad- 
dressed the gathering; and an outstanding talk on “Medicine and the National Security 
Resources Board” was delivered by James A. Crabtree, M.D., Director of the Medical 
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Service Division of the Board. For the members of Eastern Pennsylvania, Edward 
W. Bixby, Sr., M.D., F.A.C.P., Wilkes-Barre, presented Dr. Bortz an engraved gavel 
as a token of appreciation of his fine representation of the group during the past several 
years. 

The following papers were presented during the scientitic meeting: 


The Prognosis in Coronary Artery Disease. 
Wituiam G. Leaman, Jr., M.D., F.A.C.P., Professor of Medicine, 
Woman's Medical College of Pennsylvania, Philadelphia. 


Diffuse Hepatic Necrosis. 
Ciark E. Brown, M.D. (by invitation), Pathologist, Lankenau Hos- 
pital, Philadelphia. 


Fat Metabolism and Vascular Degeneration. 
Smwney Wernuouse, Ph.D. (by invitation), Director of Biochemical 
Research, Temple University Research Institute, Philadelphia. 


Significant Developments in Army Medical Research 
Georce E. ArMstronc, Brigadier General (MC), USA, Deputy Sur- 
geon General, Washington, D. C. 


Differential Diagnosis of Jaundice. 
Henry J. Tumen, M.D., F.A.C.P., Associate Professor of Gastro- 
enterology, University of Pennsylvania Graduate School of Medi- 
cine, Philadelphia. 


The So-called Post-Cholecystectomy Syndrome. 
Henry L. Bocxus, M.D., F.A.C.P., Professor of Gastro-enterology, 
University of Pennsylvania Graduate School of Medicine, Phila- 
delphia. 


The Physiologist’s Concept of Biliary Dyssynergia. 
S. S. Kety, M.D. (by invitation), Professor of Clinical Physiology, 
University of Pennsylvania Graduate School of Medicine, Phila- 
delphia. 


The 77th Annual Meeting of the American Public Health Association will be 
held in New York City the week of October 23, 1949. 


THe AmerIcAN Boarp oF Pepiatrics, Inc.; John McK. Mitchell, M.D., Execu- 
tive Secretary; 6 Cushman Road, Rosemont, Pa. Oral examinations will be held at 
St. Louis, Mo., on February 17, 18 and 19, 1949, and at Baltimore, Md., on May 7, 
8 and 9, 1949. 


Hote, AccomMopaTions, 30TH ANNUAL SESSION 


Directions and forms for making hotel reservations during the 30th Annual Ses- 
sion, New York City, March 28-April 1, 1949, were mailed to all members of the 
College during December. It is hoped that the members will follow these directions 
and will enter their reservations at the earliest possible moment so as to assure them- 
selves of the type of accommodation desired. An adequate number of rooms has 
been provided ; however, the hotels will appreciate it if arrangements are made, when- 
ever possible, for occupancy of rooms accommodating two persons. 

Reservations will be acknowledged by direct confirmation from the hotels. If 
an applicant subsequently finds it impossible to attend the session, he is requested to 
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send notification promptly to the Housing Bureau, The American College of Physi- 
cians, c/o New York Convention Bureau, 500 Park Avenue, New York 22, N. Y. 


The American College of Physicians makes grateful acknowledgment of the con- 
tribution by Cyrus C. Sturgis, M.D., F.A.C.P., to the College Library of Publications 
by Members, of a copy of his book, “Hematology,” published by Charles C. Thomas, 
Springfield, Ill., 1948. 


Mississippt VALLEY Mepicat Society 1949 Essay Contest 


The Ninth Annual Essay Contest of the Mississippi Valley Medical Society will 
be held in 1949. The Society will offer a cash prize of $100.00, a gold medal, and a 
certificate of award for the best unpublished essay on any subject of general medical 
interest (including medical economics and education) and practical value to the gen- 
eral practitioner of medicine. Certificates of merit may also be granted to the phy- 
sicians whose essays are rated second and third best. Contestants must be members 
of the American Medical Association who are residents and citizens of the United 
States. The winner will be invited to present his contribution before the Fourteenth 
Annual Meeting of the Mississippi Valley Medical Society to be held in St. Louis, 
Mo., Sept. 28, 29, 30, 1949, the Society reserving the exclusive right to first publish 
the essay in its official publication—the Mississippi Valley Medical Journal (incor- 
porating the Radiologic Review). All contributions shall be typewritten in English 
in manuscript form, submitted in five copies, not to exceed 5000 words, and must be 
received not later than May 1, 1949. The winning essays in the 1948 contest appear 
in the January 1949 issue of the Mississippi Valley Medical Journal (Quincy, 
Ibinois). 

Further details may be secured from Harold Swanberg, M.D., Secretary, Mis- 
sissippi Valley Medical Society, 209-224 W. C. U. Building, Quincy, Illinois. 


ADDITIONAL LirE MEMBERS 


The American College of Physicians takes pleasure in announcing that the fol- 
lowing Fellows have become Life Members of the College by their recent subscriptions : 


Joseph Hughes, M.D., Philadelphia, Pa. 
George B. Dorff, M.D., Brooklyn, N. Y. 
G. A. Westfall, M.D., Halstead, Kans. 
Milford O. Rouse, Dallas, Tex. 


Post-ConveENTION Crutst TO BERMUDA 


You are in “Merrie England” as soon as you leave the Pier in New York and you 
will be under the flag of Great Britain until your return. 

You will enjoy the new Queen of Bermuda, the spacious lounges, the cozy settings 
for chats, quiet reading, or spicy cocktails. The stewards take pride in carrying out 
the tradition of courtly service. The food is international, prepared by chefs trained 
in the best restaurants of Europe. Whether you order veal and ham pie, a Yorkshire 
pudding, chicken Maryland, or other traditional dish, you will enjoy it. 

We shall use two hotels in Bermuda. The Princess stands at the water’s edge. 
The Bermudiana stands on a small bluff directly above the blue waters. These hotels 
are the best in the islands. Both have magnificent views overlooking the lovely harbor 
and hills beyond and are only five to ten minutes by pleasant walks from the fascinat- 
ing shops. 
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The Princess Hotel and guest cottages, overlooking the blue waters of Hamilton Harbor, 
just west of the city. 


The newly-opened Bermudiana Hotel, well known to Bermuda's visitors. In lower 
right-hand corner, the Royal Bermuda Yacht Club. 


231 


4 
>>> 
4 
= 
Ef 
pa . 


232 COLLEGE NEWS NOTES 


Bermuda is intriguing, beautiful, picturesque, irresistible. It is a land of cedars 
and blossoms; sloping green hillsides; charming bays and beaches; of white and 
pastel coral cottages; and a tempo that makes you forget time and care. The Easter 
lilies, the bougainvillae, the hibiscus and the Bermuda morning glory will greet you. 

The cruise itinerary gives you two and a half days in Bermuda. You may ex- 
tend your stay if you so desire. While there, you will want to visit the Sea Gardens 
where coral polyp still shapes its strange life under the water in fans, rods and many 
fantastic shapes. You will also want to visit the spectacular caves, Leamington and 
Crystal. The latter is viewed for the most part from pontoon bridges. The water 
giving back the overhead reflections makes it a place of bewildering beauty. 

Decide now and go. You will benefit by a decision now. The accommodation 
at all rates is limited and the demand for Bermuda space in the Spring is always very 
heavy. If you see any possibility of going, make your reservation; cancel later if 
you must. Yes, your money back, of course! 

For answers to your questions, plan of ship, Bermuda booklet, etc., write AT 
ONCE to Leon V. Arnold, 36 Washington Square West, New York 11, N. Y. Mr. 
Arnold was our cruise director in 1938 and will accompany the party this year. 
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COLLEGE NEWS NOTES 
OBITUARIES 
DR. EDWARD RHODES STITT 


Edward Rhodes Stitt, Rear Admiral, Medical Corps, United States Navy, Retired, 
a Fellow of the American College of Physicians since 1923 and member of the Board 
of Regents from 1923 to 1926, died in the U. S. Naval Hospital, Bethesda, Md., on 
November 13, 1948, in his 81st year. 

Dr. Stitt acquired his early education in a private school, and later entered the 
University of South Carolina where he gained his A.B. degree in 1885. He then 
transferred to the University of Pennsylvania and studied under Sir William Osler, 
graduating with the degree of Doctor of Medicine in 1889. He was accepted in the 
Medical Corps of the Navy upon graduation and commissioned Assistant Surgeon in 
March, 1889, his first commission being signed by President Benjamin Harrison. His 
first few years in the Navy were spent in assignments ashore and afloat, including 
duty in the U.S.S. Baltimore, one of the vessels of the famous “White Squadron,” 
when that crack cruiser sailed for Valparaiso during the Balmacedist uprising in Chile. 

In August, 1896, he was on duty in the Bureau of Medicine and Surgery where 
he served during the Spanish American War. In 1902 he was selected as instructor 
of tropical medicine and bacteriology at the newly established Navy Medical School 
in Washington, D. C. In 1905 he was ordered to London where he studied under Sir 
Patrick Manson at the famous London School of Tropical Medicine, graduating with 
distinction from that school. After completing the course, he went to Manila, 
Canacao, and Olongapo, Philippine Islands, and to Guam, Yokohama and Honolulu, 
in connection with the study of tropical diseases. 

He was promoted to the rank of Rear Admiral in 1917. In 1920 he was selected 
by President Wilson to be Surgeon General of the Navy, and was reappointed in 1924 
by President Coolidge. He was Inspector of Medical Department Activities of the 
West Coast during his last three years of active duty, retiring from active duty in 1931, 
after 42 years service. During his administration as Surgeon General he devoted 
much attention to hospital administration, and aviation medicine was established as 
an official specialty. 

As a teacher of tropical medicine at the newly established Navy Medical School, 
he did much to make this the principal center for the study of tropical diseases in the 
United States, and the leading school of postgraduate instruction for medical officers 
in this specialty. Concurrently with his duties at the Medical School, he was pro- 
fessor of tropical medicine at both George Washington and Georgetown Universities, 
and also delivered frequent lectures on tropical medicine at the Jefferson Medical 
College of Philadelphia. 

Admiral Stitt was the author of “Diagnostics and Treatment of Tropical Dis- 
eases,” and of “Practical Bacteriology, Hematology and Parasitology,” the latter now 
in its 10th edition, both published by The Blakiston Company; and he made many 
contributions to medical literature. 

He was associate professor of medical zoology in the University of the Philip- 
pines; and, from 1941, he held appointment as consultant in tropical medicine to the 
Secretary of War. A former president of the National Board of Medical Examiners, 
he was a member of the Federal Board of Hospitalization and of executive and central 
committees of the American Red Cross. 

The many honors and awards received by Admiral Stitt included the Navy Cross, 
“for exceptionally meritorious service in the duty of great responsibility in connection 
with the U. S. Navy Medical School, and in connection with the general sanitation 
and military work at the school and throughout the service”; he held honorary degrees 
of LL.D., University of South Carolina, 1917, and University of Michigan in 1921; 
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Sc.D., Jefferson Medical College of Philadelphia, 1920, and University of Pennsyl- 
vania, 1924; Ph.M., Philadelphia College of Pharmacy and Science, 1921. In 1942 
he received the Gorgas medal from the Association of Military Surgeons. The 
citation accompanying the presentation read in part, “To a distinguished scholar and 
authority of international fame in tropical medicine.” He was also a recipient of the 
Theobald Smith and Richard Pearson Strong medals. 

Admiral Stitt was a past president of the Association of Military Surgeons of 
the United States and American Society of Tropical Medicine ; a member of American 
Association of Immunologists, Association of American Physicians, American Public 
Health Association, Royal Society of Medicine, and Southern Medical Association; 
a fellow of the American Medical Association. 

The Navy Medical Corps’ premier physician, officer and gentleman, scientist, 
author and scholar, the personification of the thought embodied in the verse entitled 
“The Things That Are Most Excellent”: 


“The grace of friendship—mind and heart 
Linked with their fellow heart and mind; 
The gains of science, gifts of art; 

The sense of oneness with our kind; 

The thirst to know and understand, 

A large and liberal discontent; 

These are the goods in life’s right hand, 
The things that are more excellent.” 


F. Dickens (MC), USN, Retired, F.A.C.P. 


DR. JOSEPH FRANCIS BREDECK 


Dr. Joseph Bredeck exercised a highly important influence in the field of public 
health in St. Louis from 1920 to 1925, when he was Controller of Tuberculosis, and 
later as Health Commissioner, from 1933 to the time of his death, October 4, 1948. 

In this latter position he was widely recognized for his persistent efforts in the 
direction of improving the public laws pertaining to health. His name is honored 
chiefly for two important contributions: first, the establishment of a model milk 
ordinance, which, while it resulted in much controversy on the part of producers and 
dairies, was nevertheless in the public interest; second, for his clean restaurant law 
which had an immediate and drastic effect of converting the previously filthy places 
into clean agencies for the dispensing of food. 

Dr. Bredeck was 58 years old at the time of his death. He received his A.B. at 
Christian Brothers College in 1910, and his M.D. from Washington University in 
1914. He received the degree of D.P.H. from the University of Pennsylvania in 1917. 
He spent a year in the Henry Phipps Institute in Philadelphia, and later in Germany. 

He saw service in World War I from 1917 to 1919. Formerly an Instructor in 
Washington University School of Medicine, he later became Director of the Depart- 
ment of Public Health of St. Louis University. He was a member of the St. Louis 
and Missouri Medical Societies, and the American Medical Association, National Tu- 
berculosis Association, and was elected a Fellow of the American College of Physi- 
cians in 1929, 

His departure from the scene at a relatively early age emphasized the loss which 
the community of St. Louis suffered. The American College of Physicians deeply 
regrets the loss of such an outstanding member. 

M.D., F.A.C.P., 
Governor for Missouri 
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DR. ROSS McCLURE CHAPMAN 


On September 24, 1948, Baltimore and the State of Maryland suttered a great 
loss in the death of Dr. Ross McClure Chapman, of Towson, Md. 

Dr. Chapman was born in Belleville, N. Y., on July 13, 1881. He attended Union 
Academy and Syracuse University, and took his medical degree in 1905 at the Uni- 
versity of Michigan. Following his internship in the Utica, N. Y., State Hospital, 
he became Junior Physician in the Binghamton State Hospital (1908-16) and then 
went to St. Elizabeths Hospital, Washington, D. C., where, from 1916 to 1919 
he progressed from Assistant Physician to Clinical Director. From 1920 on he 
served as Medical Superintendent of the Sheppard and Enoch Pratt Hospital, in 
Towson. It must be mentioned here that, under his supervision, the work at the 
Sheppard and Enoch Pratt Hospital grew in scope and value to the community. 
Along with this, Dr. Chapman was Professor of Psychiatry in the University of Mary- 
land School of Medicine, and many fine students have followed in his footsteps from 
his teachings. 

Dr. Chapman was a diplomate of the American Board of Psychiatry and Neurol- 
ogy, a past president of the Washington Psychoanalytic Society, the American Psycho- 
pathological Association, and the American Psychiatric Association. He was also 
a member of the Washington Society of Mental and Nervous Diseases, the American 
Psychoanalytic Association and the American Medical Association. He was a con- 
sultant in psychiatry to the U. S. Public Health Service from 1940 on. Dr. Chapman 
was elected to Fellowship in the American College of Physicians in 1931. 

The last two years of his life were kept up to the best of his ability under the 
great handicap of a cardiovascular situation. His loss to our community will be hard 
to replace. 

WETHERBEE Fort, M.D., F.A.C.P., 
Governor for Maryland 


DR. RALPH BERNSTEIN 


The death of Dr. Ralph Bernstein in Philadelphia, on November 19, 1948, brought 
a great sense of loss to his many friends and patients, but especially to his colleagues 
at the Hahnemann Medical College where he had been Professor of Dermatology since 
1915. 

Dr. Bernstein was born in Columbia, Pa., on April 12, 1877. He received his 
M.D. degree from the University of Pennsylvania School of Medicine in 1903, and 
also from Hahnemann Medical College and Hospital of Philadelphia in 1904, the 
staff of which institution he joined the same year. 

Dr. Bernstein has been Consulting Dermatologist to the Shriners’ Hospital for 
Crippled Children and Women’s Homeopathic Hospital, in Philadelphia; Allentown 
State Hospital; J. Lewis Crozer Home for Incurables and Homeopathic Hospital, in 
Chester ; Homeopathic Hospital, Pottstown; Homeopathic Hospital of Chester County, 
West Chester; West Jersey Homeopathic Hospital, in Camden. A Fellow of the 
American College of Physicians since 1920, Dr. Bernstein was a member of the 
American Academy of Dermatology and Syphilology, Society for Investigative Der- 
matology, American Association for the Advancement of Science, American Editors 
and Authors Association, American Academy of Political Science, and various state 
and local homeopathic societies. He was the author of four textbooks on skin dis- 
eases, and had contributed more than one hundred articles to medical journals. 

Dr. Bernstein’s memory will be cherished by many people, and his influence will 
long be felt by the physicians who trained under him. 

Epwarp L. Bortz, M.D., F.A.C.P., 
Governor for Eastern Pennsylvania 
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DR. GEORGE WILLIAM ROSS 


Dr. Ross, who became a Fellow of the American College of Physicians in 1927, 
died on June 13, 1948, after a lengthy illness which compelled his retirement from 
active practice in 1933. 

Born in Strathroy, Ont., in 1877, the youngest son of Hon. Sir George and Lady 
Catherine Ross, he was educated in Upper Canada College and the University of 
Toronto, graduating in Medicine in 1902. He pursued postgraduate studies in 
England, notably under Sir James MacKenzie in cardiology and Sir Almroth Wright 
in immunology. On returning to Toronto, he joined the staff in therapeutics, and 
carried on private practice until ill health compelled his retirement. 

Dr. Ross was a member of the Royal College of Physicians of London, and the 
Canadian, Ontario and British Medical Associations. He was a former vice-president 
of the American Immunological Association. His wife predeceased him some years 
ago and his two sons lost their lives in World War II. 

Possessed of a keen, inquisitive mind, and a genial disposition, Dr. Ross will be 
greatly missed by his colleagues and friends, and his death is a distinct loss to the 
medical profession. 

H. K. Detweirer, M.D., F.A.C.P, 
Governor for Ontario 


DR. W. GRADY MITCHELL 


Dr. W. Grady Mitchell of San Angelo, Tex., died in Seattle, Wash., on October 
8, 1948. He had had one or two myocardial infarcts earlier in the year. 

Dr. Mitchell was born in Franklin County, Va., July 17, 1896. He graduated 
from the University of Tennessee College of Medicine in 1921, and served his in- 
ternship at the Philadelphia General Hospital, 1921-24. Following this, Dr. Mitchell 
pursued postgraduate studies at the University of Pennsylvania and in England, Ger- 
many and Austria. He then became physician to the Pennsylvania Hospital, which 
position he occupied from 1930 to 1935. He was an instructor in medicine in the 
University of Pennsylvania School of Medicine during this time. In the latter year, 
he removed to San Angelo and became cardiologist and director of clinical labora- 
tories of St. John’s Hospital. He was, also, a member of the staff of the Shannon 
West Texas Memorial Hospital of that city. He served as a Lieutenant Commander, 
United States Naval Reserve, 1940-44. Dr. Mitchell served as president and secre- 
tary of Tom Green Eight Counties Medical Society; he was a member of the Texas 
Heart and Southern Medical Associations, and a fellow of the American Medical 
Association. Since 1939 he had been a Fellow of the American College of Physicians. 

Dr. Mitchell was highly esteemed and enjoyed a large consultation practice in 
cardiology. He is mourned by a host of friends, professional and lay, who miss his 
genial personality and individualism for which he will be long remembered. 

Davin W. Carter, Jr., M.D., F.A.C.P., 
Governor for Texas 


DR. MANFRED KRAEMER 


Manfred Kraemer, M.D., a Fellow of the American College of Physicians since 
1935, died in Newark, N. J., on Friday, November 12, 1948, in his forty-fourth year. 
His death was due to coronary occlusion. 

He was a native of New Jersey and received his college and medical degrees from 
the University of Pennsylvania. He interned at the Newark City Hospital, following 
which he entered the practice of internal medicine and gastro-enterology in Newark. 
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He did extensive postgraduate work at the University of Vienna and the London 
School of Tropical Medicine. He was certified by the American Board of Internal 
Medicine in internal medicine and gastro-enterology. He rose in prominence quickly 
and was recognized as one of the outstanding gastro-enterologists in the State. 

Dr. Kraemer was visiting physician and chief of the Gastrointestinal Department 
of the Newark Presbyterian Hospital, gastroenterologist to St. James Hospital, and 
associate visiting physician, Newark City Hospital. He was a consultant at the 
Irvington General Hospital. He was formerly an instructor in the New York Medi- 
cal College and a postgraduate lecturer at New York University. 

He was a member of many societies including the Academy of Medicine of North- 
ern New Jersey; Royal Society of Tropical Medicine and Hygiene (England) ; 
International Gastro-Enterological Society; American Gastro-Enterological Associa- 
tion; American Society of Tropical Medicine; Association of Military Surgeons; 
and the American Gastroscopic Club. 

Early in World War II, Dr. Kraemer enlisted and served as a Lieutenant Colonel 
in the Medical Corps, A.U.S. He was chief of the gastro-intestinal service, 188th 
General Hospital, and chief of medical service, 121st and 242nd General Hospitals. 

He wrote numerous articles on gastro-enterology which appeared in various 
medical journals. He was very active in many of the organizations with which he 
was connected and appeared frequently on the programs as a speaker. 

Dr. Kraemer was an earnest and conscientious worker in internal medicine; his 
chief interest, however, lay in diseases of the gastrointestinal tract. He was a skilled 
physician, highly regarded in his community. His high standards in life and in the 
practice of medicine deepen the loss of his passing to his family and the community. 

Jerome G. KaurMan, M.D., F.A.C.P. 


DR. ALVA BROWN CRADDOCK 


Alva Brown Craddock, M.D., F.A.C.P., died July 29, 1948, after an illness of 
eight months. 

Dr. Craddock was born in Jackson's Gap, Ala., January 26, 1889. He attended 
Howard College in Birmingham where he obtained the degrees of B.S., 1908, and M.S., 
1909. In 1911 he entered Johns Hopkins University and, after three years of study, 
was forced to leave because of illness. He returned to Johns Hopkins and received 
his M.D. degree in June, 1918. Following graduation he was given a scholarship in 
the Trudeau School of Tuberculosis and later joined the staff of the Metropolitan Life 
Insurance Company's Hospital at Mount McGregor, N. Y., where he remained four 
years as pathologist. The following year he was pathologist at New York State 
Hospital, Ray Brook, and then became associate resident in medicine at the Albany 
City Hospital, Albany, N. Y. He moved to Asheville, N. C., and began the private 
practice of medicine in 1924. He served on the staffs of Asheville Memorial Hospital 
and Biltmore Hospital. 

Dr. Craddock was a member of the Buncombe County Medical Society, Medical 
Society of the State of North Carolina, Southern and American Medical Associations. 
He had been a Fellow of the American College of Physicians since 1930. 

Dr. Craddock was naturally modest and retiring, but his absolute sincerity and 
honesty won for him the respect and affection of those who knew him. Because of 
his professional acumen, keen insight and common-sense application of his knowledge, 
he was recognized as an outstanding physician and diagnostician of western North 
Carolina. He will be sorely missed by his colleagues and patients. 

Wa tter R. Jonnson, M.D., F.A.C.P. 
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NEW YORK AS A MEDICAL CENTER 


To the average non-New-Yorker, America’s largest city is a city of ma- 
chines, of crowds and indifference. He is appalled by the contrast with his 
own community, in that here each person apparently goes his own way with 
little regard for the needs, wants and welfare of others. The friendliness and 
warmth of his own home town is lacking. 

But that is the New York which one gets 
to know only from short and casual 
observation. 

The warmth, spirit and heart of the 
Big City of O. Henry, Mark Hellinger 
and Damon Runyon can be fully under- 
stood only by those who know New 
York intimately. There is no better ob- 
jective evidence of our high regard for 
human life and welfare than in our medi- 
cal services. Exclusive of federal and 
state hospitals, there are at present within 
the boundaries of New York City proper it 
145 hospitals. Of these, 85 are under ui 
voluntary auspices, 14 are maintained by 
the city, and 46 are proprietary. They Waldorf-Astoria Hotel 
have a combined total of 32,071 beds, of General Headquarters. 
which 9,232 are in municipal hospitals, 

19,441 in voluntary hospitals, and 3,398 in proprietary institutions. 

In THe Master PLAN For HospITats AND RELATED FActILities issued 
by the Hospital Council of Greater New York, it was reported that in 1946 
there were four hospitals with 882 beds for communicable diseases, all under 
municipal auspices. An additional 76 beds were available as an assigned 
service of a general hospital, and 35 general hospitals had 105 beds classified 
as isolation facilities. The number of days of hospital care for communicable 
diseases has dropped from 244,686 in 1940 to 116,856 in 1945. 

In 1946, there was a total of 20 hospitals providing services for the care 
of patients with tuberculosis, with 16 of the hospitals with 4,495 beds within 
New York City. The number of new cases of tuberculosis in New York 
City dropped from 9,466, or a rate of 129.8, in 1935, to 7,062, or a rate of 
91.4, in 1945. Deaths from tuberculosis dropped from 4,371, or a rate of 
59.9, to 2,513, or a rate of 45.4, during the period, and total patient-days for 
care of the disease dropped from 1,972,698 to 1,803,549. 


* This article was contributed by the Committee on Publicity, 30th Annual Session. 
Illustrations for this article were generously provided by the New York Convention and 
Visitors’ Bureau. 
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Most of the beds for the care of patients with mental disease are provided 
by the State. Eleven hospitals, with a bed capacity of 11,895 beds, are lo- 
cated within New York City. One of these, with 89 beds, is part of a 
voluntary hospital, and two municipal hospitals, with 705 beds, are operated 
in connection with general hospitals. A total of 42 hospitals, with 39,819 
beds, are available to residents of New York City. 
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Top Left: Polhemus Memorial Clinic of Long Island College of Medicine, Brooklyn. 
Top Right: Queens General Hospital, Jamaica—a newer city hospital. 

Center Right: Kings County Hospital, Brooklyn—one of New York’s largest. 
Bottom Left: Montefiore Hospital. 

Bottom Right: New York University College of Medicine. 
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The first city in America to establish a convalescent home, New York 
has 37 such homes or institutions, with 2,379 beds, all under voluntary 
auspices, which provide facilities for the care of convalescent patients. Only 
10 of the homes, with 502 beds, are in New York City, and only one, with 
60 beds, is a branch of a general hospital. 

New York was also the first city to have a specialized hospital for chronic 
disease. Established in 1884 as a tribute to the 100th birthday of Sir Moses 
Montefiore, the revered British philanthropist, the original Montefiore Home 
provided 26 beds for the care of chronic invalids. The Goldwater Memorial 
Hospital for Chronic Disease, a 1500 bed institution erected on Welfare 
Island in 1939, is the first municipal hospital of its type. New York has 13 
institutions, with 4,701 beds, which are devoted to patients with long-term 
illnesses. Twelve of the institutions, with 3,201 beds, are under voluntary 
auspices; the other is Goldwater. In addition, about half of the facilities 
provided in homes for the aged and in City Home and Farm Colony, and 
1,770 beds in private nursing homes are used for this type of care. How- 
ever, a large percentage of the beds in general hospitals are now occupied by 
patients who would use facilities for the care of long-term illnesses if they 
were available. Some 22.5 per cent of the general-care beds in municipal 
hospitals are occupied by such patients. The New York City Department 
of Hospitals, however, has recently started a home-care program patterned 
after the successful demonstration of Montefiore Hospital, which, it is hoped, 
will reduce the number of such patients now occupying general-care beds. 

In 1947, 914,928 patients were treated in New York City hospitals, 518,- 
116 in voluntary hospitals, 266,994 in municipal hospitals and 129,818 in 
proprietary hospitals. They spent a total of 12,441,036 patient days, 6,034,- 
266 of which were in voluntary hospitals, 5,531,232 of which were in 
municipal hospitals, and 875,538 of which were in proprietary hospitals. 
The average length of stay of general medical-care patients was 12.4 days. 
Patients in voluntary hospitals averaged 10.7 days as compared with 15.6 
days in municipal hospitals. In addition, 6,151,180 visits were made to out- 
patient services, 3,428,157 of which were to the out-patient departments of 
voluntary hospitals. Our ambulances made over 300,000 calls last year. 
During the war period, ambulance attendants were used in the ambulance 
service rather than physicians, but within the last three months internes have 
started to ride the ambulances again. 

Of the 28,584 beds in 113 general-care hospitals in 1946, 4,364, or 15.3 
per cent, were one-person rooms; 3,586, or 12.6 per cent, were in two-bed 
rooms; 1,497, or 5.2 per cent, were in three-bed rooms; 2,612, or 9.1 per 
cent, were in four-bed rooms; and 16,525, or 57.8 per cent, were in rooms 
with more than four beds. Of the 18,761 beds in voluntary hospitals, 20 
per cent were one-bed rooms and 47.1 per cent were in rooms with more than 
4 beds. Only 3.4 per cent of 8,096 beds in municipal hospitals were in one- 
person rooms as compared with 88.6 per cent in rooms with more than four 
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beds. In the proprietary hospitals, 18.9 per cent of the beds were in one- 
person rooms, and 29.8 per cent in wards of more than four beds. 

There is a marked similarity between the voluntary and proprietary 
hospitals in the percentages of their respective bed complements allocated 
to general medicine and surgery, and those unassigned. A relatively small 
proportion of the total complement of beds is assigned to the medical and 
surgical specialties. In 1946, sixteen general hospitals reported a total of 
720 beds allocated to orthopedic patients. Of the 1,432 beds assigned to 
eye, ear, nose and throat patients, 640 were in six hospitals devoted solely 


to these specialties. 


New York Academy of Medicine. 


New York has approximately 18,000 registered physicians, more than 
the States of Alabama, Arizona, Arkansas, Colorado, Delaware, Idaho, 
Maine, Montana, Nevada, New Hampshire, New Mexico, North Dakota, 
Rhode Island, South Dakota, Utah, Vermont, Wyoming, Mississippi, 
Nebraska, Oregon and South Carolina, combined. Many of these physicians 
are graduates of our five medical schools: The Columbia University College 
of Physicians and Surgeons, 622 West 168th Street ; Cornell University Medi- 
cal College, York Avenue at 69th; New York University College of Medi- 
cine, 477 First Avenue ; Long Island College of Medicine, 350 Henry Street, 
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- bs Left: Hospital of the New York Medical College Flower and Fifth Avenue 
ospitals. 

Top Right: Lenox Hill Hospital. 

Bottom Left: College buildings of the New York Medical College Flower and Fifth 
Avenue Hospitals. 

Bottom Right: Child in Cerebral Palsy Clinic, Lenox Hill Hospital. 
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Brooklyn; and the New York Medical College, 105th Street and Fifth Avenue. 
The oldest of the schools is Columbia University College of Physicians and 
Surgeons, which had its origin in a school of medicine established in 1767 
in connection with King’s College. We have two great medical centers in 
the Columbia-Presbyterian Medical Center and the Cornell Medical Center, 
and are now witnessing the development of a third, The New York Univer- 
sity-Bellevue Medical Center. Announcement has recently been made of the 
merger of New York Post-Graduate Medical School with New York Uni- 
versity. 

Center of professional medical activities in New York is the New York 
Academy of Medicine, which observed its centennial last year. Located 
at 2 East 103rd Street, the Academy of Medicine is headquarters for many 
local and national medical organizations. Its medical library, the second 
largest collection of medical literature in the United States, was recently 
presented with what has been termed by authorities “the world’s first scien- 
tific document.” It is the Edwin Smith Papyrus, a treatise written by an 
Egyption physician 4,600 years ago, in which he deals with clinical observa- 
tion, diagnosis, prognosis and treatment. 

New York's interest and leadership in providing medical services dates 
back to the time when it, too, was a small village. In 1714, when New 
York was a city of but 8,000 persons, six members of the Common Council 
met to consider the establishment of a city institution. The institution, 
which was known as The Publick Workhouse and House of Correction, 
was built in 1736 on the site of the present City Hall, and was one room 
measuring 23 by 25 feet, with six beds. To accommodate the ever-increas- 
ing numbers of the needy, new buildings were erected, and as the hospital 
section of the workhouse had become its largest department, it was incor- 
porated as Bellevue Hospital in 1811. By 1848, Bellevue Hospital had 
become an important teaching institution, and in 1861 a medical school was 
opened in conjunction with the hospital. This school was combined in 1898 
with the New York University College of Medicine which had been started 
in 1841. 

The second oldest general hospital in the nation (the Pennsylvania Hos- 
pital was established in Philadelphia in 1751) is New York Hospital, now 
a part of the Cornell Medical Center. Incorporated in 1771 by the Society 
of the Hospital of the City of New York, New York Hospital was built in 
1775. According to E. H. L. Corwin in his “The American Hospital,” 
“Its inception was due to the efforts of Drs. Samuel Bard and John Jones 
who thought hospitals afforded the best and only means of properly in- 
structing pupils in the practice of medicine.” 

That Dr. Bard’s concept is widely followed today is shown by the fact 
that more than 10 per cent of all the internes in this country are receiving 
training in New York City hospitals. In 1946, New York City had 145 
general-care hospitals, with 32,071 beds. Not including Memorial Hos- 
pital, which is considered a specialized cancer hospital, 37 of these hospitals, 
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MAP SHOWING LOCATION OF THE VARIOUS UNITS OF 


The New York University—Bellevue Medical Center 


SHOWING OLD BUBDINGS AND 


with a total of 24,040 beds, are approved for residency training, and 34.5 
per cent of our hospitals are approved for residency training in both medicine 
and surgery. 

Although many hospitals were built before 1860, the greatest growth 
was following the Civil War. During this period, there was a decided 
change in public attitude toward hospitals, and they were no longer regarded 
as institutions for the poor, but were patronized by patients who were able 
to pay for services. Organized under the auspices of Archbishop Hughes 
in 1849 by The Sisters of Charity of St. Vincent, St. Vincent's Hospital, the 
first denominational hospital in the city, was also the first to provide private 
rooms for private patients. 

These are but a few of our many old and new medical institutions and 
services. 

Since the American College of Physicians last met here ten years ago, 
there have been many changes in our city. New and great medical services 
and institutions, such as The Public Health Research Institute of the City 
of New York, Inc., the Sloan-Kettering Institute of Cancer Research, the 
Montefiore and Department of Hospitals home-care programs, the United 
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Top: The Columbia-Presbyterian Medical Center. 
Bottom: The New York Hospital-Cornell Medical Center. 
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Medical Service and Health Insurance Plan of New York, and the Hospital 
Council of Greater New York, have been started. We stand on our record 
of medical services to prove that we are not a cold, cynical metropolis, but a 
community which, despite its size and complexity, places the highest possible 
premium on the health and welfare of its citizens. 

That warmth and understanding is shown not only in our medical serv- 
ices, but also in our many other activities which are of particular interest 
to our visitors. The general headquarters of the 30th Annual Session, the 
Waldorf-Astoria, is the center of many activities. Stretching from the 
towering Empire State Building at 34th Street up to Central Park at 59th 
Street, is famous Fifth Avenue, style and shopping center of the nation. On 
up Fifth Avenue, at the corner of 82nd Street, is the Metropolitan Museum 
of Art, and a few blocks beyond, at the corner of 104th Street, just past the 
Academy of Medicine, is the Museum of the City of New York. Across the 
park, on Central Park West and 79th Street, is the American Museum of 
Natural History and Hayden Planetarium. The especially fascinating 
Museum of Modern Art, at 11 West 53rd Street, is just a few blocks from 
the headquarters. 

At 50th Street on the Avenue of the America’s, which New Yorkers 
still call Sixth Avenue, is Rockefeller Center and Radio City, home of many 
of the nation’s radio and television broadcasts. Visitors may also be in- 
terested in the Museum of Science and Industry, which is located here. 
Moving on westward is the most famous of all New York sights—Broadway 
and the heart of the theatre district. 

To list all of New York’s fabulous attractions is impossible. Informa- 
tion on them will be available at the headquarters; or you can just ask any 
New Yorker. The chances are that you will find he, too, came originally 
from Kansas, Iowa, Alabama or Texas. 
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ANNALS OF INTERNAL MEDICINE 


Bowel Regulation 
in Peptic Ulcer... 


In the medical management of un- 
complicated peptic ulcer, “regula- 
tion of bowel function is essential. 
... A combination of antacid pow- 
ders . . . having mildly laxative 
effects or the use of a hydrogel sub- 
stance, such as agar agar or Meta- 
mucil, will produce results.”’* 


By furnishing a water-retaining, gelatinous residue in the large 
bowel, Metamucil acts gently without irritation to promote 


smooth, normal evacuation. 


METAMUCIL 


is the highly refined mucilloid of Plantago 
ovata (50%), a seed of the psyllium group, 
combined with dextrose (50%) as a dis- 


persing agent. ae 


S ke A R LE RESEARCH IN THE SERVICE OF MEDICINE 


*Gerendasy, J.: Modern Treatment of Peptic Ulcer, J. M. Soc. 
New Jersey 43:84 (March) 1946. 
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